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Description . . ' . 

Corresp9nclence Course, Lecture 6, Se<;.' 3, ^team Generators, Steam 
Generator Controls, S.A.I.T., Calgary, Alberta, Canada , - 

Correspondence Course, Lecture 11, Sec. 2; Steam * Generators, 
Piping II, S'.A.I.T., Calgary, Alberta, Canada . 

Correspondence Course, Lecture 1, Sec. 4, Prime Movers,- & Auxil- 
iaries, Steam' Turbines, S.A.I.T., Calgary, Alberta, Canada 

- ■ ■ • -f 

Correspondence Course, Lecture 4, Sec. 3, Prime Movers, 'Steam 
Turbines I, S.A.I.T., Calgary, Alberta, Canada 

Cotrespondence Course, Lecture 2, .Sec 4, Prime Movers & 'Auxirl- 
iari^s, Steam Turbine Auxiliaries, S.A.I.T., Calgary, Alberta, 
Canada 

Correspondence Course, Lecture 6, Sec. 3, Prime Movers, Steam 
Turbine^Operation & Maintenance, S.A.I.T. ,\Calgary, Alberta, 
Canada^ -J ^ -Tj 

Correspondence Course, l.ecture 8, Sec. 3, J^rime Movers, Gas' 
Tur<bines, S.A.I.T., Calgary, Alberta, Canada . . ■ 

Boilers Fired with Wood & JJark Residues, D.D. Junge, F.R.L., 
O.S.U. , 1975 • . 

Currespondefice Course, Lecture 5, Sec. 2, Steam Generators, Fuel 
Combustion, S.A.I.T., Calgary., Alberta, Canada 

Corresponclence Course, Lecture 5, Sec. 2, Plant Services, Fuel 
& Combustion, S. A. I .T. , Calgary,. Alberta, Canada ■ » 

♦ 

Correspondence Course, Lecture .1 2, Sec. 3, Steam Generation, Water 
Treatme-nt, S.A. I .t. , Calgary, Alberta, Canada • 

Correspondence Course, Lecture 12, Sec. 2, Steam Generation, Water 
Treatment^ S.A.I.T, , Calgary, Alberta* Canada 
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/ Controls 

14.4 Steam Purification ' 
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8.2 Steam Turbines, Components 



8.3 , Steam Tarbiries, Auxiliaries 



8.4 Steam Tufsbines, Operatio'n 
& Maintenance . , 



8.5 Gas Turbines' 
10.2 Combustion Types of Fue4^ 



10.2 Xombustion Types of Fuel , 



10.3 Combustion Air & Fuel Gases 

■ m ^ 

12.1 Feedwater, Types & 
Operation ^ 

12.2 Feedwater"*, Water 
Treatments • * 
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Description . ^ 

Co/respohdence Course, Lecture 7, Sec. 2, Steam Generators, Boiler 
Feedwater. Treatment, S.A.I.T., Calgary, Alberta, Cainada 

Correspondence Course, Lecture 2, Sec. 5, Electricity, Direct 
Current Machines, S.A J.T. , Calgary, Alb6rta, .Banada" 

Corresp??ndence Course, Lecture 4, Sec. 5, Electricity ^Alternating 
Current Generators, S.A. I .'T. Calgary, Alberta, Canada ^ 

, * • '. 

Correspondence Course, Lecture 5,- Sec. 4, Prime Movers & Auxil- 
iaries, Air Compressor I, S.A.I.T., Calgary, Alberta, Canada 

Correspondence .Course, Lecture 6, Sec. 4, Prime Movers & Auxil- 
iaries* Air ComBress«rs II, S.A.I.T., Calgary, Alberta, Canada-^ 

Basic Electronics, Power Transformers, EL-BE-51 

Correspondence Course, Lecture 6, Seq. 5^1ectricity, Switchgear 
& Circuit, Protective Equipment, S.A.I.T., Calgary^ Alberta,' 
Canada 

Correspondence Course, Lecture 10, Sec. 3, Prime Movers. Power 
Plant Erection & Installation^ S.A.I.J. , Calgary, AJberta, Canada 



Related Trainl-nq Module 
12.3 Feedwater, Testing 



11 .1 Generators, Types & 
Construction ' 

11.1 Generators, Types & 
Construction 

18.2 Generators, Operation 

13.1 Air Compressors, Types 



13.1 A1r Compressors, Types 

13.2 Air Compressors, Operation 
& Maintenance . 

15.4 Transformers 

15.3 Circuit Protettion 



15J Installation Foundations 
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RECOMMENDATIONS FOR USING TRAINING MODULES 

The following pages 11st modules and their corresponding numbers for this 
parti cU$^r apprenticeship trade. As related training classroom hours 
vary for' different reasons throughout the state, we recommend tKat 
the individual apprenticeship committees divide the' total packets to> 
fit their indivtdtial class schedules. 

There are over 130 modules available. Apprentices can complete the 
whole set by the end of their indentured apprenticeships. .Some 
apprentices may already have knowledge and skills that are covered 
in particular modules. In those cases, perhaps credit could be \ 
granted for those subje'cts, allowing apprentcies to advance to the 
remaining modules. 

We suggest the the apprenticeship instructors assign the modules in 
numerical order to make this learning tool most effective. 



SUPPLEMENTARY INFORMATION 
ON CASSETTE TAPES 

) 



Tape 1: Fi;:^ Tube Boilers - Water Tube- Boilers 

and Boiler Manholes and Safety Precautions 



N 

Tape 2: Boiler Fittinfta, Valves, Injectors, 
Puiips and Steam Traga 



Tape 3: Ccmbustion, Boiler Care and Heat, Transfer 
and Feed Water; Types ' 



Tape 4: Boiler Safety and Steam Turbines 



NOTE: 



The above cassette tapes are intended as additional 
reference material for the respective modules, as 
indicated, and not designated as a required assignment. 
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Modules 18.1, 19.1, and 20.1 have been omitted because they ^ontai 
dated materials. ' • 
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INCNVOUAUZiO UARMNO SVSTIMS 



4.1 



CUTTING TOOLS', FILES AND ABRASIVES 
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Goal: 

I 

At the "end of study of this module, 
the student will be able. to identify' 
and explain the proper use and care 
of various knives, saws, snips, ibisels 
and abrasives. 




1/ 



Performance Indicators': 

The student's knowledge will be 
measured by successfully completing 
a Self Assessment and a Post Assessm^t 
exam covering the topics discusse^l in 
this module. ' 



i INDIVIDUALIZED LEARNING SYSTEMS 



Study Guide 




To succe|sfuny complete this module, complete the t^oll owing tasks In the order 
listed. Check each one off as you complete it. • 



1. 



Read the Goal and Performance Indicators; on the cover of this module. 
This will inform you of what you are expected to gain from completing 
th•^s module and how you will (demonstrate; that knowledge. Read the 
Introduction section to understand why Ij^is module is important. 



2. 



Study the Information section of this m(^dule to acquire the knowledge 
necessary to complete the Self and Post! Assessment exams. 



3. 



Complete the Self Assessment exam and (jOmpare your answers with those on 
the Self Assessment Answer Sheet on th^ page irmiediately following the 
exam. Re-study or ask your instructor for help on any questions you. 
have trouble with. ' The Self Assessmerit exam will help you determine 
how well you are likely to do on the (>bst Assessment. 



4. 



Complete the Post Assessment exam and turn your answers in to your 
instructor. It is recommended that you score 90% or better on the 
Post Assessment before going on to the next-module. 




INDIVIDUALIZED LEARNING SYSTEMS 




An apprentice must have a knowledge of the basic tools and methods used for cutting- 
materials of various kinds. The cutting tools described in this module are those 
most commonly used for wood, irietal , masonry, tile, linoleum, and plastics. They 
include knives, hatchets, hand snips or shears, pliers and nippers, chisels, saws 
and files. Abrasive wheels, stones and sheets can also be considered to be 
cutting tools. 4 thorough understanding Of how, when and where to use each kind 
of cutting tool- will enable the apprentice to cut materials faster, more effectively, 
and with greater safety. ^ 



■ ^'fv INmvidUAUIZED lEAf^NlNO SYSTEMS . 




. A knife. of" some ^^kind will be found invevery worker's kit. v^Knives of various kinds ; 

.,' serve a wide range, of purposes--cutting, sending, shaving and smoothing* for " il, 
example. * An /ordinary pocket kni ^6/ with two pr three sturdy blades has many uses . ^ v 
on the jt)^fe>- Some other knives used by various traces are» Illustrated in fig , E-35, 




UTILITY KNIFE 
(RKPLACEADI.E BLADE) 



PUTTY KNIFE 



LINOLEUM KNIFE 



Fig. E-36,. Knives 



SAFE USE OF KNIVES 



The following rules for the safe use of knives should be observed by every apprentice: 

- When using a knife, keep your mind on your work. 

- Select the right knife for the job. ^ 

- Keep knife blades sharp; dulTM^nives are likely to slip and cause injury or spoil 
work. ^ /" . 

- Make sure 'that your hands and the knife handle are clean, dry and fre« of grease 
before you begin work. . 

- Cut away from your body rather thdh toward it, 

- Don't use a knife as a rake, a fork, or a hook to stab or pull the piece being 
worked oni '.. • * 
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• I, 



: H^^^ the. handle toward them, or" , let them pick 1t 

Up theimselveSi never- throw U.. " . , 

ii. - Neyer use a- kntf.^ for ipryingf^; . ; ; , . 

V, 1* Keep knives in a t6b1 box or in scabbards when they are not in use; don't place 
them ori shelves, e.dgesr of .'tables, or any other place from- which they-might fall. 



"HATCHETS . • ' 

Hand hatchets are often used in the construction tKjades for cutting away surplus 

.•wood, chopping hardened plaster and other jobs where hewing is called for. They 
are also used for rough nail-on work and nail pulling. Hatchets are made in 
^several shapes and weights, the most commonly used types being the clJW hatchet 
and -the half hatdhet. Th^ claw hatchet has a flat, slotted head for driving, and * 
pulling nails; its blade may have a single-bevel or a double-bevel edge. The half 
hatchet is a lighter tool than a claw hatchet and its nailrpulling slot is in the 
blade rather than in the nailing head. (See Fig. E-36.) ^ 



CLAW HATCML-.T 





„P^«:?»IWW!!;^ IIAI.F llA TCm-T 



Fig. E-36, Hatchets 



A dull hatchet should never be, used for cutting or chopping; it can slip and cause 

t 

Injury or make a cut where none was Intended. In certain Instances, however, 
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hatchets are an exception to tte rule that cutting tools should always be kept 
'sharp. Hatchets are used for rough hamtiering and ripping as well as for cutting 
and a hatchet reserved for the rougher kinds of work is safer if dull- than if 
sharp-. In putting up stucco netting and in rough nailing, for example, the worker 
willoften use an old hatchet, savingthe sharp one for Jobs requiring cutting. 



The side or cheek of a hatchet is its weakest part and should not be used for 
•pound^ing. When a hatchet handle need? replacing, it should'be shaped; fitted and 
Wedged as. in the case of a hammer handle. The Wade can be filed to sharpen it 
and smooth off nicks." . , 

Like all other cutting tools, hatchets must be used and stored in accordance with 
■igood safety practice. When cutting with a hatchet, the worker should aim' his or 
her blows carefully, a poorly aimed blow may glance off the jj^ittk, out of control. 
A hatchet should never be swung in a direction where a glancing blow x:ould hit the 
user or a fellow worker. The user's legs and feet are e^ecially vulnerable to 
injury from glancing hatchet blows. A V-shaped metal shiel8 placed over the blade 
when the hatchet is not in use will protect its edge ahd prevent it from inflicting 
cuts or damaging material. . 

.■ ; ■ r' ■ 

HAND SNIPS 

■ - • f» • 

Hand s'nips or shears are used for cutting sheet metal, metal lath and other rela-' 

tively light and soft materia,ls. They are made in a variety of types and sizes 

for use with materials of different weights and for different kinds. of cuts. (See 

Fig. E-37.) . ' - 



Hand snips should be kept free of dirt. The bolt should be kept tight enough to 
allow the blades to close for about three-fourths of\heir length before resistance 
to closing is felt. No attempt should be macflfe to cut hardened steel, nails, or 
wire with hand snips. Extra leverage should never be used on the handles; if the 
tool cannot be^oper^ed with one hand, the work Is too heavy for it. 

PLIERS AND NIPPERS - ' ' 

In addition to the gripping pliers discussed in a previous section, a wide variety 
of cutting pliers in Several sizes are used In the skilled trades. Some pliers of 
this type, like the long-npse side-cutting pliers, combine the features of gripping 
and cutting pliers; 'others, like the diagonal -cutting pliers, ari designed specif- 
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ically, ^(See Fig. E-38.), Another useful took in this category is the end-cutting, 
pi ler or nipper.^ ' ^ / ' * . . 



W.IATION SN1l>.s 




DOUnlK-CUTTlNG 




HAND SNI1>.S 



Fig. E-37. Hand snips 





I.ONC.-NOSr; SIDK-CUTTING VIAV.H 



|)IAG0NAI.-CU I I ING lM.il-, H 



Fig. E-38. Cutting pliers 



Pinched fi'hgers can result if the plier is grasped too close to the joint;, the tool 
should be' held near the end of the handles. When cutting wire, the mechanic should 
hold the work and the tool so that the cut-off end of the wire is directed toward 
the. ground; cut-off wire remnants are often propelled away fron/the pi iers at higji 
velocity. {Soggles should .be worn for this work. • 



CHISELS 

Chisels are made for chipping, carving, or paring materials of various kincTs. Wood 
chisels are made for cutting metajk and. other heavy materials.^ « 
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WOOD CHISELS . ' ■ . ■ 

Wood chisels e^reiClassified according to their construction and intended use. A 
wood chisel having the sl]ank of the blade set into the handle is called a tang 
chisel; one wUh the hagdle set into a socket or ferrule on the shank is called 
a socKet diisel, (See Fig. E-39.) A wood chisel* intended, for heavy use may be 
of one-piece, forged construction. The steel blade, which is heat 'treated to 
enable it to hold a keen eclge, is proportioned according to the intended use of 

S 1 

the chisel. A bevel -edge blade is tapered toward the cutting end; a straight- 
edged blade is uniform in thickdiess. Some common wood chisels, classified accord- 
ing to blade type, are the parking, butt, ffrmer and mortise types. Wood chisels 
Intended for light use are pushed with the hand or driven with a light mallet; . 
others, intended for heavier use, may be struck with a hammer. 



J- 




SOCKKT FII?MKR CfflSFl, 




TANG BUTT CHISRI. 



Fig. E-39. Woqd chisels 

l(lood chisels are sized by their blade width, from 1/8 in. to 2 in. When ordering 
a wood chisel, one must specify not only the size but the other characteristics of 
the tool as well; for example, a 1/2 in., tang, .straightedge, firmer chisel. 

1^ a wojd chisel becomes dull, it shoi/ld bev^harpened on an oilstone. A badly 
iw|rn or nicked chisel should be reground before it is stoned. In grinding, care 
/|ji|st be taken to maintain the original bevel angle. A wood chisel is used with 
||s beveled edge down for making light, trimming cuts. With the beveled edge up, 
the chisel tends to remain on the, surface of the wood. Cutting against the grain 
of the wood will generally result in heavy, splintery cuts;, cutting with the grain 
will produce lighter, cleaner cuts. 

CORRECT PROCEDURE FOR USING WOOD CHISELS * 

The apprentice should observe the following rules for the^safe and effective use 
of wood chisels: 

t ■ » • 

t 

- Hold the work securely in a vise or witr clamps to keep It from moving while the 



cut Is b^lng made.. . r ' . 

- Keep 'the blaete of the chisel sharp;»dun chiself slip rather than cut.' 

- When using a chisel, cut in a direction away from you r^body and keep both hands 
in bagk of the cutting' edge. . . • ^ " ' 

- Control the chisel with .the left hand, pressing firmly on tfe blade; exeVt cutting 
force with the right hand. * ' 

,' ■ ■ ■ ■ . .■ '■• ■ • : . . ' , ''. , 

GOLD CHISELS •. V ' • ' • 

Cold chisels are .thick-bladed tools made for use in con juncti-on with mallet or 
a hammer to cut metals— mild steel ^ cast iron and sheet metal, for example— and 
other relatively hard materials. A -eold chisel of high-quality alloy steel wiN- 
cut any-flietal that is not hardened or 'tempered; no attempt should ever be made to 
use a cold chisel to cut drill rod or other hardened-steel items. 

^ ■ 4* . .. 

Cold chisels s(re sized by the width of the cutting, edge, and they range in Ungth 
from about 4 in. to as much as 16 in. They are usually manufactured from hexagonal 
or octagorial stock, but some are made of round, square, or rectangular stock. ^ 
Cold chisels are classified according to shape, the most popular type probably 
being the familiar flat cold chisel. Other common types include the cape chisel,., 
the diamond-point chisel and'the round-npse chisel-. (See Fig. E-40.) 




' Fig. E-40, Cold chisels 

* • • ■ 

The head of a cold 'chisel should not be allowed to become feathered or mushroomed 
with use. A chiseVwith such a head is dangerous to use until it has been dressed 
on a grindstone to remove the turned-down metal ; the mushroomed metal tends to 
chip off when the chisel head is struck. The point of a cold chisel should also 
be kept correctly shaped and sharpened by grinding. . . " 



CORRECT PROCEDURE FOR USING COLD CHISELS . 

The apprentice shoul(j observe the following rules for the- safe and effective use 
of cold chisel s:i , ' 

- When using a cold chisel, wear goggles to protect your eyes from flying chips. 
See that others in the work area are also protected from the hazard of flying 

-.._cM|tS.. Neyervuse a chisel with a mushrooflied "head . 

- Select a ch^iel of the .rigttt-siz$_for the job. Whenever possible, use a mallet 
rather thaif a hammer to drive/ ther^\isel . -If the hammer must be used, be sure 
its size is right for the chiiseV and be sure the hammer head is tight on the 

' handle. — ^ • 

- Holdvthe chisel in your left hand, using your right hand for the driving. tooV 
Hold the chisel^near its midpoint so that your hand will not get the full force 
of the blow if you miss. ■* 

-j^Chip in a direction away from your body and don't use more force than is neces- 
sary to make the cut. Kpep your eye on the cutting edge of the chisel when 
working. 

SAWS • r 

The common saw^ in widest use in the skilled trades are handsaws and hacksaws. 
Compass saws and keyhole saws are used for cutting to a curved line in ^ood or 
other sofl^aterials. (See Fig. E-4l.) • 




» HACKSAW i 



Fig. E-41. Saws, 

HANDSAWS^ • ' 

The term "handsaw" is generally used to mean either a crosscut saw (a handsaw fof 



cutting wood across the gralp) or a ripsaw (a handsaw for cutting wood with the 
grain). Handsaws are specified by the length and shape of the blade and the number 
of tooth points per Inch of blade. The coarser the saw, the faster It cuts. The 
number of points to the Inch Is usually stamped on the heel of the blade. 

The bladtf of a handsaw 1Tof spring steel, so tempered that It can be filed and 
set and yet retain Its cutting edge. Saw teeth are "set" to prevent the blade from 
binding In the cut, or kerf. The tips of the teeth are slightly bent, ^he bend 
alternating right and left along the teeth so that the cut or. kerf will be slightly 
wider than the thickness pf-the blade-t (See Figs. E-42 and E<»-43.) 

CORRECT USE AND CARE OF HANDSAWS • '' " 

The mechanic should observe the foil owl ng^rules for the correct use^nd care of 

handsaws: , . , 

- To avoid sawing*^ nto nails or other metal objects. Inspect the material before 
making the cut. . ' 

- When starting a cut, guide the saw with the thumb of your free hand held high on 

« 

the blade. Never place your thumb on the material being cut; If the saw should • 
buckle or Jump out of the kerf, ypur th^b'^could b^ slashed. 

- Keep the saw moving In a straight line and do not force It heavily through the 
work. Use 'Just enough pressure to ensure a clean cut with no twisting or 
binding of the saw. , . 

' - When you are through using a saw, hang It up; never throw It down. 

- Protect the cutting edge of the saw from accidental contact with other tools ' 
and protect yourself and others from accidental contact with the cutting edge. ' . 
When the saw Is no,t 1p use, keep the cutting edge covered with a slotted piece 

of wood. ' , . 

- After using a saw, wipe It with light oil to keep It from. rusting. If slight • 
rust appears, rub the saw down with the^lne emery cloth, then oil 1t, 

- Touch up saw teeth with a file from time to time, but remember that the sharp- 
ening and setting of saw teeth calls for spotdal tools and special^ techniques. 
Directions for refitting saws can be obtained from saw manufacturers. 

9 ' . ' ■ 
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Fig. The cross,cut saw 



Fig, E-43. The rlps^iiw 



ERLC 



BEST COPY AVAILAQtE 



28 



jIACKSAWS • 

The hacksaw is designed for cutting metals of all kinds other than hardened steel,. 
Most hacksaw frames are adjustable to take 8-, 10-, or 12-in, blades. Blades are 
made with 14, 18, 24 and 32 teeth per inch to suit various metals and metal shapes; 
the right blade must^be selected for the job. (See Fig. E-44,) Two or more teeth, 
of the hacksaw blade should be in contact with the work at all times. If the 
material to be cut is too thin to allow this, the piece should be clamped between 
two pieces of wood and the cut then made through the wood and the metal at the 
same time. « ■ 
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Fig. E-44. Choo'sing the right hacksaw blade 

A hacksaw blade is placed on the frame with its teeth pointing away from the handle 
so that they cut on the* push stroke. The blade must be kept under proper tension 
1n the frame; twisting or bending the blade will break it. Work to be sawed should 
be securely held in j vise or with clamps. The hacksaw should be held with the 
right hand on the handle and the left hand on the front end of the frame, then 
moved evenly and with uniform pressure through the cut. On the return stroke, the 
blade should be lifted slightly. Cutting shoikid be done at a moderate rate (less 
than one stroke per second); too fast a rate will cause the blade to overheat and 
rapidly become dull, with a consequent loss of, its ditting effectiveness and speed. 
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Files are made in a wide variety of styles and sizes. They are used in all the 
sj^illed trades for cutting and^ smoothing metals and other materials and for 
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sharpening those tools ^hat do not have hardened or tempered cutting edges. 

TYPES OF FILES I 
Files differ In length, shape and style and 1n the size, spacing and arjgle of 
their teeth. Lengths of files range from 4fto 18 In. . the length beln^ measured 
from the squared-off end 'to the shoulder. The pointed end of the fllejthat fits 
Into the handle Is called the tang. Common shapes of files are round j(rat-tan), 
hAlf-round, flat, square and triangular. The general contour of a f1]ie may bie 
tapered or blunt. f 

■ ■ i ■ 

1 

Files are specified according to type and coarseness of cut as well as length and 
shape. Standard cuts are single cut, double cut and rasp cut. FilHi with curved 
teeth are used for some special purposes. Single-cut files have one funbroken 
course of teeth or chisel cuts across the surface, parallel with eacf| other but 
at an oblique angle' toi.the length of the file. Double-cut files have two courses 
of teeth crossing. each other, one course being finer than the other,; In rasps, the 
teeth are not in parallel rows; each tooth is separate and has the a^jpea ranee of 
having been raised by a pointed punch. Rasps afe used by plumbers, woodwo^^kers 
and others for rapid removal of material where finish is not especially important. 
(See Figs. E-45 and E-46.) ■ ' 




Terms employed to Indicate the coarseness of a file are bastard, second-cut and 
smooth, with the bastard file being the coarsest type. The coarser the^flle, the 
more material It will remove with each file stroke. The longer the file, the 
coarser are Its cuts or teeth; that' Is to say, a 12-1n. smooth file Is coarser 
than an S^-ln. smooth file. 

CORRECT USE AND CARE OF FILES V 

The apprentice should observe the following rules for the correct use and care of 
files: . 

\ 

- Never use a file without a hAndle; the bare tang of a file Is shaipp enough to 
Inflict a painful wound If your hand should slip. 

- Dp not use a handle that Is the wrong size for the file. Tighten the fll^ in 
the handle by holding It with the square end up and striking the butt end 
against the bench as shown In Fig. E-47. To remove the handle, hold the file 
blade with the handle up and with the ferrule against the edge of a board; then 
move the file up and down so that the ferrule will tap against the board and the 
handle will work loose. * 

- Ensure that the material to be filed Is held securely In a vise or with clarilps. 
Hold the file with both hands arfid file In the forward direction only, exerting 
firm but not heavy pressure. (See Fig. E-48.) wMse the file on the return 
stroke to clear the material. In the case of soft metals such as lead or 
aluminum, however, draw the file back along the material on the return stroke 
to clean the soft metal cuttings from the teeth. For fine finishing, rub some 
chalk on the file;- this will act as a lubricant. 

- Clean loose material from the file teeth by tapping thp end of the file lightly 
with or against a piece of wood. Do not strike the file with great force; this 
maj' damage the teeth or even break the- file. Use a file card or brush for more . 
thorough cleaning; brush In the direction of the slant of the teeth. If the 

^ teeth become clogged with resinous materials, clean them with a solvent such as 
turpentine. If oil accumul ate$' on-ii file, the teeth will become clogged; to 
rffnovfrv accumulated oil, rub the file with cKalk, then clean It with a file card* 

- Never\4;br6\^A file down. on the bench when {he Job Is finished. Keep files 

,< sepjirate In storage by standing them upright In a rack having a hole for each 
file tang; or*, If the handles are kept on the tangs between Jobs, hang the files 
,'by their handles In a rack. ^ 



* 

- n.les must not be used a^^ hammers , chisels, punches, or prybaes; they are made 
of high-quality, hardened steel to hold gopd cutting edges and are therefore 
brittle. The flying pieces of a shattered file can Inflict serious injury. 




ABRASIVES ^ 

Abrasives are sharp, hard materials that cut or wear away softer materials. 
Emery, flint and garnet are natural abrasives; aluminum oxide and silicon carbide 
are artificial, or man-made abrasives. Abrasives of many kinds are used in the 
form of grinding wheels, oilstones and coated abrasives. A coated abrasive is an' 
abrasive sheet (sandpaper, for example) made by bonding small abrasive particles 
on a paper or cloth backing. Abrasive cloths are not only for hand work but also 
in place of solid abrasive wheels In certain If inds of grindlng ahd polishing v 
machines. ■ . ^ 

WHETSTONES ^ y * 

Abrasive stones made for manual sharpening, polishing or rubblTig are variously 
known as whetstone^, hones » oilstones, emery stones and sllpstones (the latter 



are small, wedge-shaped stones with rounded edges). 

Whetstones are used for putting a sharp edge on cutting tools. Silicon carbide 
(carborundum) is commonly used in the manufacture of these stones. A whetstone 
should be treated with light oil to keep it from clogging and thus losing its 
cutting effectiveness. A badly clogged stone should be flushed with cleaning 
Solvent or, i^ necessary, rubbed on an abrasive cloth on a flat surface, then * 
flushed clean, dried and reoiled. 

GRINDING WHEELS 

The grinding wheel should be used to restore the working edges of cold chisel?^ 
punches, screwdrivers and drills. Qoggles should be worn when a grinding wheel is 
used, even if the wheel itself has a safety shield. When a grinding wheel is used 
to sharpen a tool, great' care should be taken to keep the tool from overheating; 
this will ruin the temper of the tool edge, which will then not retain- its 
sharpness. The; method most commonly used for cooling the tool during the grinding 
operation is dipping it frequently in water. ' . 

in^ general, 4:he grinding wheel is not used on tools that require a thin, knifeliktf 
ed^e, such as wood chisels, unless they are in very poor condition and require 
squaring off or reshaping prior to hand sharpening; the whetstone is the correct 
sharpening device f6r such tools. In other tools where the cutting angle and 
bevel are very important, such as saws apd snips, the sharpening should.be done 
by a specialist. 

■ • 

• * • / • / 



INDIVIDUALiZED L|ARNING SYSTEMS 



Self 

AsS€5SfT1€nt 




Read each statement and decide whether 1t Is true or f^lse, Vlte T If the 
statement Is true; write F if the statement Is false. / ■ 



1. 
2. 
3. 
4. 

5. 
6. 
7. 
8. 
9. 

10. 
11. 

13. 
14. 
15. 
16. 
17, 
18. 



A knife may be used for light prying. 'V 

For some Jobs, a dull hatchet Is safer than a sharp one. 

The side of a hatchet may be used as a mallet. - ^ 

Both hands may be used to operate a hand snip if thS material to be 
cut is unusually thick or hard. 

Pliers should be held close to the joint. 

Wood qhisels are sized by length. - • 

Cold chisels are sized by length. 

A ci^osscut saw cuts on both the backward and the forward stroke. 

* y 

In ordering a handsaw, one must specify the number of teeth per inch 
of the saw. 

Handsaw teeth should occasionally be touched up with a file. 

Handsaw teeth are set to cut a kerf wider than the thickness of the ' 
blade.- 

A hacksaw blade must have two or more teeth in contact with the work 
at all times. 

A mushroom head is acceptable on a small cold chisel. 
Bastard files are not as coarse as second-cut files. 
The longer the file, the coarser it is. 
Files should be oiled, 

Emery, flint and garnet are natural abrasives. 

Aluminum oxide and silicon carbide are artificial abrasives. 
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19. A sHpstone Is. a gHndlilg wheel with d wedge-shaped edge. 

20. . A wood chisel may be honed on a grinding wheel. 




SELF ASSESSMENT ANSWER SHEET 



1. F 

2. T 

3. F 

4. F 

5. F 

6. T 

7. F 

8. T 

9. F 

10. T 

11. T 

12. T 

13. F 

14. F 

15. T 

16. F 

17. T 

18. T 



19. 
20. 



F 
F 



/ 
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INDIVIDUALIZED LEARNING SYSTgiy^S^ 



Post 

AssessmeFTt 




Listed below each numbered item are four possible answers or completing phrases 
Decide which of the four is correct, or most nearly correct; then write the - 
correspondfng number in the blank space to the left of that item. 



1. 



2. 



3. 



4-. 



The tool illustrated below is a: 

a. single-cut file 

b. rasp ; - 



c. 
d. 



The tool illustrated below is a: 



a. 
b. 



utility knife 
linoleum knife 



The tool illustrated below is a: 

a. hacksaw 

b. compass saw 




The tool illustrated bel«w is a: 

a. punch 

b. butt chisel 



The tool illustrated below is a 

a. hacksaw 

b. compass saw 



c. 
d. 



curved-tooth file 
double-cut file 



Smoothing klnife 
putty knife 




c. ripsaw 

d. handsaw 



c. cold chisel 

d. paring chisel 



c. bandsaw 

d. 'ripsaw 




The tool illustrated below is a: 

a. wood rasp c. single-cut file 

b. . crosscut file d. double-cut file 







•^i'" «... ; 













chisels are sized by: 

.a. overall length c. width of blade 

'yb. thickness of blade d. length of blade 

Both hands are on th<itt^w when a worker uses a: 



a. '*: ripsaw c. hacksaw \ 

b. ^^|ndsaw d. keyhole saw 

Which of the following rules does not apply to a hacksaw? 

a. . Do not twist 'the blade. 

b. Hold the- work securely in a vise. 

c. Insert blade so that teeth point away from the handle. 
<J. Do noil.saw metal . ' 



Which Q!#i%f following tools carl be used to chip, carve and pare 

materi^^;?^' v^.vvi'^S . . 

a. knif6\ c. saw 
.b;ij;vcfiisel d. rasp 

'•.>/.'■■■ ■ ' 

Which one of the following saws should not be used to cut across the 
grain? 

a'; crosscut saw . C keyhole saw , 

,b.: ■ ripsaw d. compass saw . 

Which one 'of the following tools can be used for cutting, ripping and 
,:hanimering? 

^a. hatchet a c. chisel " - 

b. claw hammer d. file 

The terms "cape," "diamond-point," "round nose," and "flat" apply to: 

a- snips c. wood chisels 

b. files . d. cold chisels 

A file is sized by: ^ 

a. blade length to shoulder 

b. width and breadth of blade 

c. width of catting edge . • . . 
d'. diameter 

When a steel tool is being ground, the temper can be preserved by: 

a. " keeping the metal hot , 

b. dipping the tool In water 

c. rubbing the tool with oil i 

d. using chalk on the grinder • ' ' 
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BORING AND DRILLING TOOLS 



Goal: 

» 

upon completion of this module, the 
student will be able to identify, 
select and understand the proper use 
of many common awls, bits and drilling 
tools. 
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Performance Indicators: 

The student will demonstrate his or 
her knowledge by successfully completing 
both a Self Assessment and a Post 
Assessment exam covering the selection, 
use and maintenance of hand boring and " 
drilling tools and attachments. 



\ J 
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INDIVIDUALIZ5Q L^ARN}.NG SYSTEMS 



Intiioduction 




No matter what trade he or she plans to enter, the apprentice will tise some of the 
basic hand tool^ designed for boring or drilling holes, and should therefore 
thoroughly understand how to select, use and maintain tools of this type. The 
^ term "boring," a^ It Is used In the building traldes, mm making holes In wood; 
"drilling" means making holes In. metal . Among the tools commonly used In these 
operations are awls, punches, hand braces and bits, hand drills, breast drills 
and automatic (push) drills. ♦ 



\ 
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INDIVIDUAL.IZ£0 LEARNING SYSTEMS 




Study Guid^ 



To successfully. complete this module, complete the following tasks In the order 
listed. Check each one off as you complete It, 



1, 



2. 



Read the Ooal and Performance Indicators on the cover of this module. , 
This will inform you of what you are expected to gain from completing, 
this module and how you will demonstrate that knowledge. Read the 
Introductlon'^sectlon to understand why this module is Important. 

• . I ■■ > . 

Study the Information section of this module to acquire the knowledge 
necessary to complete the Self and Post Assessment exams. 



3. 



Complete the Self Assessment exam and compare your answers with those on 
the Self Assessment Answer Sheet on the page immediately following the 
exam. Re-study or ask your instmictor for help on any questions you 
have trouble with, The Self Assessment exam will help you determine 
how well you are likely to do on the Post Assessment. 



Complete the Post Assessment exam and turn your answers in to your 
Instructor. It i-s recommended that you score 90515 or better onilhe 
Post Assessment before going on to the next module. 
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INDIVIDUALIZED LEARNING SYSTEMS 

I..- ; ■■ ■ \ . 



inforrtiation 




T"i. 



AWLS AND PUNCHES 



An awl consists of a pointed steel shaft set 1n a handle, (See F1g. E-26.) It Is 
used for making holes In* wood and other relatively soft materials for starting nails 
and screws; as a scrlber to mark lines; and as a light-duty drift to hold or align 
materials slch as sheet metal or car*pet1ng during fabrication and Installation work. 

A punch Is a solid bar of tool steel, usually of hexagonal stock, that Is used for 
such jobs as marking the centers of holes, driving pins or shafts In holes, and * 
jnaklng and aligning holes. Punches are of several different types, each type hav- 
ing its special purpose. A set of the most commonly used punches is shown in Fig. 
E-27.\Typical uses for each of the punches illustrated a»*e: 

- Long tapered punch— aligning holes -in two pieces of material 

- Center punch— marking centers for drilling holes. 

- Pin punch— driving pins or shafts in deep holes » 

- Hand punch— driving large shafts; punching holes in sheet metal 

- Prick punch- -marking lines wfth dots to indicate cuts Qr bends in sheet metal 
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Fig. E-26. Scratch ^iwl 
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HAND BRACES AND BITS | 

A hand brace 1s a crank-l1ke tool with a chuck for holding bits of various kinds 

of boring and drilling toots and for driving and countersinking screws. 

\ . ■ 

RATCHET HAND BRACE. N - 

The most useful brace Is the. type having a reversible ratchet device that permits 
the user to bore 1n close quarters without making a full turn of the handle. (See 
Fi^. E-28.) The size of a brace ijs determinfed by the sweep of the handle; the 
10+-1n. bracd Is a commonly used size. , . 




^UGER^Bir^ 

Auger bUs, the plaints most often used with hand braces, are designed for 'bo>1ng 
holes in wood. They are classified according to overall length as dowel bits, 
medium bits, and ship augers (4-1/4 in., 7 to 9 in., and 18 to* 24 in. long, 
respectively). Auger bits are made in three styles: solid center, single twist 
(spiral center), and double twist. They are sized according to head diameter in 
sixteenths of an inch; thus, a number 9 bit has 9/16 in. head diameter. 

PARTS^OF AN AUGER BIT ' . ' 

The parts of a single-spur, double-twist auger bit are shown In Fig. E-29; the 
^arts of a common double-spur auger bit hqad are sh^wn in Fig. E-30. 

THE HEAD OF, THE BIT. The head of an auger bit consists of the lead screw, the 
spurs or nibs, the lips and the throAt. The depth of the hole ijut by each revolu- 
tion. of the bit depends upon the pitch of the lead screw threads. The spurs^c^ 
nibs score the outer edge of the chip in advance of the cutting edges of the lips, 
which cut the chips and start them on their outward journey through the throat. 



THE TWIST. The twist conveys the chips %o the mouth of the hold, The twist should 
have a diameter slightly less than that Of the head to permit It l;o foTlow the head 
into the hole with minimum friction. 

THE SHANK AND THE TANG. The round shank of an auger bit ends In (| square, tapered 
tan^ that fits Into the two-j awed chuck of the brace. 
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Fig. E-29. Parts of an auger "bit 
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Fig. E-30. Parts of auger-bit head 

SHARPENING AN AUGER BIT 

Auger bits can be sharpened with a special 
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double-ended, tapered file. One end 



of the file has serrated edges only; the ojther, serrated faces only. (See Fig. 
E-31.) The auger-bit lips and spurs can be dressed with this file without damage 
tp adjacent surfaces^ Only the upper edges of the lips and the. inner leading edges 
of the spurs are filed in sharpening an auger bit. 




Fig. E-31. Auger-bit file 
OTHER TYPES OF BITS USED IN HAND BRACES . 

In addition to the auger bit, several other types of bits are made for use in the 
hand brace. Among these are the Forstner bit. the countersink bit, the expansion 
bit, the wood-bor1ng brace drill (twist bit', he lock-set bit, and the screwdriver 
• bit. (See Fig. E^2.) The Forstne^r bit has r -crew or projecting spurs; it is 
- used in place of the auger bit in jobs where cutting completely through the wood 
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' Is not desired or where the screw and spur impressions left by an auger bit must be 
avoided. The countersink bit is used enlarge and taper the mouth of a htfle for 
a flat-head screw. Expansion bits are made with adjustable cutters of different 
sizes; they can be used to bore holes up to 3 in. In diameter. Wood-boring brace 
drills (twist bits) are «1zed from 1/8 in. to 1/2 in. in thirty-seconds of an Inch; 
a similar type of twist bit with a shaUower-angled tip can'be used for drilling 
in metal as well as boring in wood. Lock-set bits are used for shallow boring of 
large-diameter hoJes» especially for tubular door locks; they are made in sizes 
from 1-5/8 in. to 2-1/8 In. Screwdriver bits for hand braces are available as 
conventional or Phillips types. 




COUNTKnSINK BIT l.QCK-.SI^' F.UT 



Fig. E-32, Bits for use in a hand brace 
HAND DRILLS, BREAST DRILLS AND AUTOMATIC DRILLS 

Although the portable electric drill is now preferred for most light drl.lUng on 
the job, manually operated drillsl^-hand drills, breait drills and automatic or push 
drills-still have their place in the skilled trades. (See, Fig, £-33,) They are 
not dependent upon the availability of electric power, and for certain kinds of » 
p^reeision drilling their excellent controllability can give them an advantage over 
the faster and more efficient electric drill. 
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Fig. E-33. Manually bp^rated drills 

HAND. DRILLS 

Hand drills, which are 9perated by means of a geared handle, are used for making 
small holes in wood, metal or masonry. They are designed to use round, straight- 
shank twist drills ranging in size up to l/4in. Special carbide- tipped twist 
cjrills are used for drilling in masonry. 

BREAST DRILLS ■ : , , 

A breast drill is similar in construction to a 1iand drill, but it is a heavier tool 
made for drilling holes up to 1/2 in. in diameter, Instead of a handle at the end, 
it has a plate against which the user bears with his cheek or abdomen while using > 
both, hands to steady and operate the drill. The breast drill, like the hand drill, 
is desicjned to use round, straight-shank twist drills* . 

\ 

\ 

AUTOMATIC\DRILLS . 

The automatic drill or push drill is used for making small holes in wood. It i's 
s.im1lar to the spiral ratchet screwdriver in that it is operated by pushincj^ the 
handle, which 1ias a spring-return action. One type of ratchet screwdriver can in 
fact be converted to a push dHll with an optional special chuck and drill set. 

t ■ * 

V 

The special drill points for the. automatic drill jjave straight-fluted shanks and 
range in diameter from 1/64 inch to 1/16 inch. The push drill is. most useful for 
the quick drilling of holes for screws; It can be used with one hand, leaving^the 
other free to hold the work. 



■ ■ ' i . ■'■ ' ■• . ■ . , ■ ■ 
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CORRECT PROCEDURE FOR BORING AND DRILL I>j6 
The apprentice should observe the following rules for the correct use and care of 
boring and drilling tools: 

^ - Selectfa biior dy*ill that is the right type and size for the job. When an auger 
bit is to be used, choosfe the shortest one practicable for the job. 

- Fasten 'the bit or drill 'securely in ,the chuck of the brace oi*"hand drill. 

- Locate the starting position with an awl or a center punch to prevent the drill * 
from wandering on the jnaterial. ■ , ^ 

- Keep the brace or hand drill at a constant angle to the work surface and employ 
moderate but steady piressure. to make a clean hole and^void breaking the drill bit. 

- Do not make the hole deeper than necessary. If a twist drill penetrates beyond 
the region of the tWIst, the chips will not clear from the hole. 

- Use a drill gage or, an auger bit gage when it 1s necessary to limit the depth of 
the hole. Such a gage can be made by drilling a hole through a length of dowel. 
(See Fig. E-34.) 

- Protect twist drills and bits from rust, and keep their cutting edges sharp. Wipe- 
them with a lightly oiled cloth from time to time, and store them so that their 
cutting edges wil) not be dulled by contact with other tools. ' 
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Read each statement and decide whether It Is truei)r false. Write T If the state- 
ment Is true; write F If the statement Is false. 

1. An awl can be used as a scrlber. 

2. .A center punch 1s used for driving pins. , - 

3. . The size of a hand brace Is determined by Its chuck opening. 

4. A number 4 auger bit Is 1/4 in. In diameter. 

5. The twist of an auger bit Is the pitch of Its lead screw threads. V 

6. ' The part of an auger bit that scores the outer edge of the cut Is the 

spur. ' 

7. To^harpen an auger bit, only the upper edges of the cutting lips and 

the Inner leading edges of the spurs should be filed. 

(I 

8. The Forstner bit has a long screw point. 

9. ■• Rbund, straight-shank twist drills are used In a hand brace ^ 

10. J Hand drills are used for drilling small holes In wood, metal or masonry. 

11- A breast drill Is forced against the work with the heel of one hand. 

•12. Drill points for automatic drllls^are from' 1/8 In. to 1/4 In. In 

diameter. 

13. Auger bits and twist drills should be lightly oiled occasionally to ' 

keep them from rusting. 



SELF ASSESSMENT ANSWER SHEET ' 
1. T ' , 



2. F 

3. F 

4. T 

5. F 



6. F 



7. T 

8. F 

9. T 
10. T 

n. F 

12. F 

13. T 
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A group of boring and drilling tools is shown on this page. In each space in the 
numbered! col umn below, write the letter, of the Illustrated tool that matches the 
tool named in theCcolumn. 



B 




^C'X 



M. 

2. 

3. 
■ 4. 

5. 

6. 

7. 

8. 

9. 
10. 




H 




brace 
push drill 
scratch awl 
hand punch 
auger bit ' 
expansio/1 bit 
countersink bit 
breast drill 
twist drill 
forstner bit 





Listed below each numbered Item are four possible answers or completing phrases. 
Decide which of the four is correct, or most nearly corretft; then write the 
corresponding letter in the blank space to the left of that item. ► 

n. Thai tool used for tapering the mouth of a hole for a flat-head screw 

19^ called a(n): 

a. forstner bit c. expansion bit 

b. countersink bit d. awl 

12. The tang of a t)it for a hand brace is: • : 

a. fluted c. twisted 

b. round and straight d. square and tapered , 

13. ^_ A hand bf^ce .is sized by its: ' • 

a. sweep of handle c. maximum chuc/k Opening 

b. auger bit capacity d. weight ' 

14. iJlhicli one of the following bits could be used to bore a 3" diameter 

hole through a piece of wood? , ,^ 

a. forstner bit ' c. , expansion bit 

b. twist drill d. countersink bit 

; 

15. OriU points for push drills raijge in size from: 

\ a. 1/64" to 1/16" c. . 1/16" to 1" 

b. 1/32" to 1/8" . . d. 1/2" to 3/4" 
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HOLDING AND FASTENING TOOLS 











Goal: 


Performance Indicators: 


Upon completirlg this modMle, the 
student will be able to identify, 
select, and demonstrate the proper 
selection, use and care of pliers, 
wrenches, clamps, hammers and screw- 
drivers. 


The student will demonstrate knowledge 
of the subject by successfully completing 
a Self Assessment exam and by either 
completing an Assignment page or by 
successfully completing a Post Assessment 
exam. 

* • 


• 

\ 
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Study Guide 




For successful completion of this module, complete the steps In the order listed 
'below, checking each of f as you complete it. 



1. 



Read the Goal and Performance Indicators on the cover of this module to 
determine -what you will be expected to''ga1n. Read the Intorductlon to 
discover this module's Importance to you and your trade. 



2. 



Study the Information section of the module to acquire the knowledge 
necessary to answer the exam questions which follow. 



3. 



Complete the Self Assessment exam, referring to the Information section 
or asking your Instructor where help is needed. It Is recommended you 
score well on this exam before proceeding. 



4. 



Complete the Post Assessment exam, and turn your answer sheets In to 
your Instructor for grading, 

or ' 
complete the Assignment page as instructed. It is recommended that. you 
score at least 905» on the Post Assessment or satis^fy your Instructor by 
demonstrating thorough and complete knowledge of the /subject before going 
on to the next module. . 
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A wide variety of tools for holding and fastening are common to all of the skillecT 
•trades. Basic tools qf these types, such as screwdrivers, pliers, wrenches, vi^es - 
and hammers, are so familiar that the apprentice may be tempted to believe that 
he or she can learn nothing new about them'. However, the correct selection, use 
and maintenance of holding and fastening tools calls for some special knowledge 
" and skills, and the apprentice should therefore study this module" carefully to 

ensure complete understanding of the material covered. This is especially important 
for the safe use of the basic tools. Those devices ufeed to fasten materials--na11s, 
screws, bolts, studs, etc. r-wi 11 be examined carefully in the next module. 
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SCREWDRIVERS ' - 

Hand tools for driving and removing screws Include square-shank. Phillips, and 
spiral ratchet screwdrivers as well as conventional screwdrivers. A hand brace 
fitted with a screwdriver bit is often used for the rapid driving and removing of 
screws in construction work. 

CONVENTIONAL, OFFSET AND SQUARE-SHANK SCREWDRIVERS 

Example^ of screwdrivers of the various types iised in the skilled trades, are shown 
in Fig. E-17. 

■ 

Conventional screwdrivers, which are made in many sizes and types, iiave flat-tipped j 
blades and wood or plastic handles. The size of a screwdriver is determined by ,' 
the length of its blade. The tip^of conventional screwdrivers vary in width / 
and in angle of bevel; in choosing a conventional screwdriver for a given job, the^ 
apprentice should be sure the tip fits deeply and snugly into the screw slot and 
that th^^p is neither too wide nor too narrow for the screw head. Close-quarter 
screwdriver^ ahd offset screwdrivers are useful for work where space is limited. 
The heavy-duty square-shank screwdriver is like the conventional type except that 
a wrench can be used on its shank for extra turning leverage. ' 

PHILLIPS SCREWDRIVERS AND SPIRAL RATCHET SCREWDRIVERS 

;^ The Phillips screwdriver is like a conventional screwdriver except that it has a 

cross-blade tip to fit the cross slots of Phillips screws. Four tip sizes cover 
the full range of Phillips sdrew gages. • 



• 1 



The spiral ratchet screwdriver has a spring-return, double-spiral groofved shaft 
that turns and recesses into the handle when the handle is pushed. A reversible 
ratchet device in. the ferrule determines the direction of rotation of the shaft. 
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The ratchet can be locked out to permit^ the tool to be used like a conventional 
screwdriver. In most makSs, the chuck at the end of the shaft will accept tips of 
various (types and sizes. 





CONVKN'riONAI, 
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Fig, F-17. ycrcwdrivi. Ts 



USE AND CARE OF SCREWDRIVERS 

Like all tools, screwdrivers must be used correctly and maintained carefully if 
they are to b6 effective and safe. For example, a conventional screwdriver. will 
be difficult and even dangerous to use if its tip has become worn or Is damaged. 
If the screwdriver tip continually slips out of the screw. slop, or if It scars 
the screw head, it ^hould be regrpund or filed so that the flat sides of the tip 
are nearly parallel. In fact, it is desirable that the sides be ground slightly ' 
concave so that they will be almost perfectly parallel where the tip engages the 
screw slot. The end of the tip should have no rounded edges or corners and it must 
be square witb the center line of the blade. (See Fig, E-18.) 
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CORRECT 



incorhl:ct 



FlR. E-ia, Cun-i>cl aijij Incoi-recl shapes lor screwdriver tips 



When using a screwdriver, the apprentice should observe the following rules: 

- Use an awl, a drill, or a nail to make the starting holes for woodscrews. 
(Rubbing a: little soap or wax on the Ijhreads ofa woodscrew will make it easier 
to turn it.) 

- When driving or removing screws in a small piece of work, hold the work in a vise 
or clafmp, not by hand. , . 

- To prevent the screwdriver from slipping, hold It so'^he tip is square with and 
centered on the screw head." < 

4 - Never use a s(:rewdr1ver as a chisel, a pry bar, or a punch. 

• ^ 

- Never use pliers to turn a^square-shank *^rewdr1ver. If extra leverage is needed, 
use a close-fitt1ngi«»rench. 

- Repair or discard any screwdriver with a worn or damaged tip, a bent blade or a 
loose or cracked handle. . 

- When working on or around electrical equipment, use screwdrivers with Insulated 
handles only. 

PLIERS , ' , 

Pliers are intended^for (Sitting or bending wire, cutting and removing cotter* pins, 
and a variety of other cutting and gripping operations. They are not intended for 
use' as wrenches for tightening or loosening bolts or nuts. If misused in this way, 
they are likely to slip arid cause injury to the user and damage to the work. 
Pliers should not be used for gripping objects with hardened surfaces; this dulls 
their teeth. ^ 

A complete listing of the many types of pliers used in modern industry is beyond 
the scope of this module, but a few of the more widely used gripping pliers are 
shown In Flg« E-19. The most commonly used type is the combination plier, which , 
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has a slip joint that permits the jaw opening width to be Increased as required for 
large objects. Combination pliers are made In lengths ranging from 5 to 10 In. 




COMUINATION Oil 
SMP-JOINT PLIEH 




FiK. Pliers 
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WRENCHES 

The kinds of wrenches In widest use In the skilled trades are those Intended for 
tightening and loo^nlng nuts, bolts and screws. Common wrenches In this category 
are the open-end box. socket, Allen and adjustable types. (See Fig, E-20.) 
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riH. E-20. Wreiu;h(.'S 
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OPEN-END AND BOX WRENCHES ^ 
Open-end wrenches have parallel -sided openings at each end. A complete set wllf 
Include wrenches of 10 or more sizes. A box wrench differs from an open-end wrench 
In that the opening^ completely surrounds the bolt head or nut. The openings of a 
good box wrench usually have 12 notches (points) to make It easier for the user to 
get a new "bite" on the nut In close-quarter tightening. 

< ■ 

SOCKET WRENCHES . ^ 

The opening of a socket wrench, like that of a box wrench, completely surrounds the 
nut. The opening may be a 6-, 8-, or 12-po1nt type as shown In the Illustration. 
A square opening In the opposite end of the socket accepts a conventional level 
handle, a ratcheting, handle, or a crank-type handle for turning the socket. Socket 
wrenches are made In a 'wide range of sizes. Square drive openings of 1/4 In,, 
3/8 In., and 1/2 In. are common. » 
' . '■ ' . 

ALLEN WRENCHES 

An Allen wrench Is a light hexagonal steel bar designed to fit the recessed opening 
of an Allen screw headr The wrench has a right-angle bend near one end for leverage, 
* Allen wrenches are made In a wide range of sizes, 

I • . 

ADJUSTABLE WRENCHES 

An adjustable wrench 1s| similar to an open-end wrench except that It has a single 
opening with an adjustable jaw. The thumbscrew mechanism for adjusting the jaw 
opening may Incorporate a locking device to ensure that the selected opening wtll 
not change 1n size during use. Adjustable wrenches are made In lengths from 4 In. 
to 18 In. overall. 

" • I * 

CORRECT USE OF WRENCHES 

The apprentice should observe the following ^ules for the correct use of wrenches: 
- Be sure the wrench fits the nut or bolt head. Use of a wrench with an opening 
of the wrong size will result In damage to both the work and the tool atid hazard 
to the user. ' 

* Always pull -^rather than push the handle of a wrench. If the wrench should slip, 
the chance of Injury Is lessened If the wrench Is being pulled toward |/ie user, 

" Khen^^pjfcg an adjustable wrencK, be, sure the opening fits the nut accurately, 
full only against the stationary Jaw, never against the adjustable Jaw, 



VISES AND CLAMPS ' » ■ ' 

Workers 1n the skilled trades often find It necessary to fasten materials together 
temporarily or to hold them securely for drilling, sawing, gluing and other 
machining or assembly operations.. Vises and clamps of various kinds are employed 
for these purposes. 

BENCH VISES - # 

Bench vises are made In a wide range of styl^. A small vise that can be fastened 
to a bench or sawhorse when It Is needed Is a useful addition to the tool collection 
of a worker In the construction trades. (See Fig. E-ai.) A bench vise of the type 
shown can be used for holding objects as large as a door or a sash. 

A bench vise may Incorporate a locking "SwIvel base that allows the user to turn 
the vise on Its vertical, axis to the most convenient working angle. Some vises 
used In the machine trades. can be swiveled on the horizontal as well as the vertical 
plane. . . 




CLAMPS . • . 

A variety of clamps are used In the skilled trades for holding pieces of work % 
together during assembly or fabrication operations. Types coimiDnly used include 
spring clamps, parallel clamps, C-cl amps and bar clamps. (5ee FI9. E-22.) 

NAILING TOOLS * 

The driving, setting and pulling otnuails in construction work calls for hamners 
tn a variety of types and sizes anif ryffTsets , pinchbars, prybars and .ripping bars» 

HAMMERS y ■ 

The hammer most commonly used for. diving nails is the claw hammer. (See Fig. E-23.) 
The claw 1s intended for pulling nailsairtf ripping; it may be straight or curved. 
The straight-claw hammer is the better type for ripping; the curved-claw hammer Is 
more efficient for pulling nails. The hammer head ma^ be bell-faced (slightly 
convex) to make it easier to drive nails flusK without leaving a hammer mark. 
Flat-faced hammers are in some cases crpss- checkered at %\}e face to reduce the 
tendency of the hammer head to glance off the work. * ' 

♦ 

The drywall hammer shown in Fig, E-23 is the hammer commonly used by lathers and 
drywall workers. Its rounded face dimples the wall board slightly on the final 
nailing stroke, making a smooth depression that can dasily be filled. The wedge- 
shaped blade can be used for prying wall board into place and it also has a nail- 
pulling edge. - 




Fig. E-23. Hat^jmers 



Good hammer heads jare made of. drop-forged steel and are tempered and heat treated. 
Nailing 'hammers are sUed by the weight of their heads, ranging from 7 oz, to 20 oz. 
'Yhe 16-oz. nailing hammer Is a popular size. Hammer handles are generally made of * 
wood, but they max "wde of steel covered with leather or plastics. 

Wood -handles require tightening and replacing from time to time. The e^e or hole 
In the hairmer head Is slightly tapered so that the hole size yincreases toward the 
wedge end. In tightening ot replacing, a wood handle, the f<PrUd handle end Is 
driven fully Into the eye, and the metal wedge Is then driven firmly Into a saw 
kerf In the end of the handle. The wedge forces the wood tightly against the 
tapered sides of- the eye to hold the handlf secure. • 

«- .•■■.*■■ , * ■ / 

• • " .>* 

CORRECT USE OF HAMMERS ^ , 

The apprentice should observe the following rules for the correct and safe uaM^f 
hammers: 

. . . ^ ■ ■ ' 

- Grip the hammer handle near the end. A hammer held too near the head cannot be 
swung^wlth full force or best control. • 

*• - Strike the object squarely with the full force of the hammer. 

- Avoid damaging the wood with the hammer edges, this is particularly important 
In finish work. 

- Keep the hammer face clean to prevent it from glancing off the nail head. 

- Do not use the hammer handle for prying or pounding. 

- Never use a hamner that has a loose head. 

- If burrs should develop on the head , or claw of a hammer, file or grind them off. 

- Never strike two hammers together, and never pound a hammer on a hardened s^teel 

surface. * . 

/ ■ ■ ■ 

NAIL SETS V : 

In finish work, It is u5,ual to set nail heads slightly below the surface. The 
device used for this purpose 1s called a nail set, a punch-like steel tool having 
a cup-shaped point that fits over the head i)f ' the nail . ((ail s'ets are made in 
several sizes; for a given job, the one used should have a point of .about the same 
size as the head of the nail. ^ 



Before the hall set Is used, the nail should be driven almost flush with the sur* 
face of the wood. Then, with its point held squarely on the nail head, the nail 
should be "gapped just hard enough to sink the, nail about 1/16 in. below the sur- 
face.' (See Fig. E-24..) Putty or some other suitable filler can be used to conceal 
the recessed nail head. . 



PINCH BARS ' 
In cases where a claw hammer does not provicfe enough leverage for. removing a large 
nail, the worker can use a pinch bar or, even heavier work, a prybar or. a ripping 
bar. , (See Fig, E-25.) pars of this type are also useful for prying up boards or 
moldings. , 






Fig. E-24. Using a nail set 



Fig. E-25. Ripping bar 



\.' 
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Read each statement and decide whether it Is true or false. Write a T if the 
statement is true; write F if the statement is false. 

1. A square-shank screwdriver is designed to be used as a prybar or levei^ 

1 . as well as a screwdriver. / 



/ 



2. 



3. 
4. 
5. 
6. 

7, 
8. 



f 9, 
10. 



If a screwdriver continually slips from the screw slot, it is likely 
tfiat the tip of the tool does not haye the correct shape. 

The size of a screwdriver is determined by its overall length. 



A Phillips head screw has a single recessed slot. 



A screwdriver should never be used as a chisel, /a prybar, or a punch. 

A strong pair of pliers may be used to tighteiVa bolt if a wrench is not 
available. / 



\ 



Allen wrenches are specially shaped adjust/ble wrenches. 



When using an adjustable wrench, one should pull only against the 
stationary jaw. 



> Hammers are sized according to the weight of their heads. \. 

To get the best swing in harmiering, the worker should grasp the hammer\ 

handle' close to the head. 



i 



SELF ASSESSMENT ANSWER SHEET 



1. F 



2. T 

3. F 

4. F 

« 

5. T 

6. F 

7. F 

8. T 



a 



9. T 



10. F 



1^ 
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You are required to cor<plete either the Assignment page or the Post Assessment 
exam before receiving credit for comp^^ing this module. The assignment consists 
of successfully completing the following\. Please complete the Self Assessment 
before doing the assignment or taking. the ^st Assessment.' 



n^-tne p^t 



ASSIGNMENT / \ 

Describe, in your instructor's presen.ee, the proper selection and use of every 
holding and fastening tool discussed in this module. \ Your instructor may name 
them and point them out, but you must describe what specific purposes they are 
used for and how to use them properly. 
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Post 

Assessment 




A- group of tools for holding and fastening is shown on this page. In each space 
in the numbered column below, write the letter of the illustrated tool that matches 
the tool named in the column. ' 






D 





H 



1. 
2. 
3. 



Phillips screwdriver 
Box wrench 

Square-shank screwdriver 



4. 

5. 
6. 



Allen wrench 
Offset screwdriver 
Slip-Joint plier 



Listed below each numbered item are four possible answers or completing phrases. 
Decide which of the four is correct, or most nearly correct^ then write the 
corresponding letter In. the blank space to the left of that item, 

* ■ ■ 

7. Which one of the following wrenches Is made to fit into k recessed, 

* hexagonal hole in the bolt head? 

aJ|'open-end wrench c. adjustable wrench 

Allen wrench d. box wrench 

8. Pliers are properly used to: ' , . . , 

a. tighten bolts • c. turn square-shank screwdrivers 

b. bend cotter pins ^, d. loosen nuts 

9. The size of a screwdriver is determined by the: 

' a. overall tool length c. di'ameter of the handle 

b. width of the tip d. length of the blade 

10" 1 Which one of the-^ foil owing screwdrivers is most useful in applications 

where working space is limited? 



a. square shank c. offset 

b. Phillips ' d. ratchet 



11-' 11" a screwdriver continually slips from t\r\g screw slot, the most probabl 

trouble is that the: ,;; ^ 

*t 

a. blade is bent ^ 

b. tip is incorrectly shaped • 

c. screw slot is inaccurately maqhined 

d. blade is loose \, ' 

12. ^ 'Which one of the following is a safety precaution relating to the use 

of wrenches? 

' ■ 

a. Always pull rather thanpush the handle of a wrench. f 

b. Always use an adjustable wrench on square°nuts. 

c. Never use an end-wrench on stud bolts. 

d. Never Use an Allen wrench without a haindle. 

13. Hanwers are sized by the: ^ . . 

a. length of the handle c. weight of the head 

b. length of the head . d. width of .the claw . 

14. The most efficient liarmier for pulling nails is the: 

^ a. drywall harmter c curved-claw hammer 

b. straight-claw hammer d. ripping hammer / 

1^. The tool used to drive a nailhead below the surface of the wood without 

scarring the wood ts called a:r 

a. driving tool c. center punch 

b. center set d. nail set . ♦ 
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FASTENING -DEVICES 



1 . .C:7< 

Goal: 



Upon completion of this module, the 
student will be able to Identify 
various na-ils, screws and other 
anchoring devices, and wljl b^ able to 
describe. under which conditions they 
are best used. « 



Performance Indicators: 

The student will demonstrate knowledge 
of the subject by successfully completing 
a^Self Assessment and a Post Assessment 
exam. ' 
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To successfully complete this module, complete the following tasks In the order 
listed. Check each one off as you complete 1t. . i 

1. Read, the Goal and Performance Indicators on the cover of this module. 

Th1« win Inform you of what you are expected to gain from completing 
this module and how^ou will demonstrate that knowledge. Read the 
Introduction section to understand why this module Is- Important. 

2. Study the Information'' section of this module to acquire the knowledge 

rflcessary to complete the Self and Post Assessment exams. 

3. Complete the Self Assessment exam and compare your answers with tho^ on 

the Self Assessment Answer Sheet on the page immediately following the 
exam. Re-study or ask your instructor for help on any questions you \ 
have trouble with. The Self Assessment exam will help ^ou determine 
how well you are likely to do on the^st Assessment. 

4. 'Complete the Post Assessment exam and turn your answers in to your 

Instructor. It is recommended that you score 90% or better m the. Post 

4 

Assessment before, going on to the next module. 
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Introduction 




0 



Fasteners of many kinds are used In every skilled trade and technical bccupatloni 
The purpose of this module Is to acquaint tife apprentice with the various types 
'of fastening devices In common usV, to Indicate the s,1ze deslgnatloos that apply 
for each type, and to present the Information needed for making ^Hfe correct choice 
of fastener for doing the job at hand In the best and easiest way. Fasteners 
described Include nails, screws, and anchorlnti devices of many types. ^ 
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NAILS — , - . 

Widely used kinds of nails Include common wire nails, box nails, finish nails, 
casing nails, clinch nails and fl&rlng brads ^ which are alL essentially a piece of *: 
wire with one end flattened for the heaid and the other end pointed. Cut nails and 
tacks differ from wire nails in that they are made from flat metal sheets. , 

Nails are made of various metals. Including steel, brass, copper, stainless steel 
and aluminum. Coatings and treatments are often applied to nails to Increase hold- ^ 
Ing power, reduce corrosion, and impnove appeacance; nails may be cement coated, 
add etched, galvanized, cadmium plated, blued, nickel plated or chromium plated. 
Some nails are especially hardened for use In concrete or masonry, while others 
are annealed (softened.) so that they can be riveted. Some common types of nails, 
nail points, and nail heads are shown In Fig. H-1., 

Most nails are stlllslzed by the old penny system, which is supposedly based on 
the pound^welght per thousand. The letter "d" employed In nail size d^lgnatlons 
Is the English abbreviation for penny. Th« lengths and gage numbers (diameter 
designations) of nails" of various penny sizes are given In Table 4. The smaller 
the diameter: of the nail, the higher the gage number. Nails longer-'than six Inches 
are generally sized by .Inches; those smaller than 2d are sized by fractions of an 
Inch. Certain types of nails— brads, felt roofing nails, hinge nails, plaster 
nails, and some others— are always sized by Inches. 

Recent changes In material* calling for different types of holding devices have 
brought abqutthe development of "Improved" or threaded nails, whkh are threaded 
like screws but are driven with hammers. The wood fibers are forced Into the 

4 

grooves between the threads when the nail Is driven. 1n. Once such i nail Is 
driven, the threads prevent It from being pulled or forced out of the wood. 
Threaded nails can be substituted for wood screws In man/ cases , thus saving the 

■ " ' ^-...>i.,.-M....^,m... .■,■■.■„, ■■ ■ , , ..- : . 
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time that would be required for boring holes. Threaded nails are made In a wide 
range of types and sizes and are supplied In regular.or hardened steel, copper, 
br«i^s, commercial bronze, silicon bronze, and other materials Md finishes. (See 
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Slz^ and Gages of Some Commonly Used Nails 



Penny 
size 



•2d 
3d 
4d 
5d 
6d 
7d 
8d 
9d 
lOd 
12cJ 
VCd 
20d 
30d 
40cl 

snd 

60d 



Length 
in 

inches* 



.1 

l-l'/4 
1-1/2 

1- 3/4 

9 

2- 1/4 
2-1/2 

2- 3/4 
3 

3- 1/4 

3- H(2 
4 

4- 1/2 

5 

5- 1^2 

6 



Gage (Birrninghaip wire igage) 



Common 
nails 



15 
♦14 
12-1/2 
12-1/2 
11-1/2 
11-1/2 
10-1/4 
10-1/4^ 

9 

9 

8 

6 

4 
3 

9 



'J'Coatedf nails are 1 /8""shorti?r. 



SCREWS - 



Box and 
c I sing 
nails 



15-1/2 
14-1/2 
14 
14 

12-1/2 
12-1/2 
U - 1 / 2 
11-1/? 
10-1./ 2 
1 0- 1 A2 
10 

9 

9 

8 



Coated 
, nails 



1^ . 
14 

13-1/2 
13 

12-1/2 
U-1/2 
11-1/2 
1 1 

10 ■ 

9 

7 
«f 

5 

• 4 . 



Finish 
nail.s 



1/2 
1/2 



Ib- 
is- 

15 . 
15 • 
1 3 
13 

12-1/2 
12-1/2 



11- 
11- 
11 
10 



1/2 
1/2 



Next to nails, the most common fastening devices are screws. Three types of 
screws are considered here: wood, sheet metal and machine< screws. 



WOOD SCREWS . ~ 

The threads of a wood screw are in the form of projecting spiraT>ibs tilat cut into 
the wood as the screw is turhed in with a screwdriver. After the screw is inserted 
the woo^ fibers close up and hold it tightly in place. Wood screws, are .usually 
threaded over only part of their length; the .unthreaded part is called the shantc.^ 
A wood scr6w has more- holding power than -avnajl of the same size, and i't tan be 
removed more easily than a nail. On the other hand, wood screws are more expensive 
than nails, and it generally takes more t^me to drill ^^ijle and tjaen turn in a 
screwf than to drive a nail. Wood screws are mad^ of soft steel, copper, copper 
alloys, or aluminum. The steel screw may be plated or' coated to retard corrosion 
or match tihe finish of hardware. •[ " . 

' • ^ ■ , ■ , ; ) 

Wood screws ajre made in a wide ra/ige of lengths and diameters. The shank diameter, 
or gage, H indicated by a number, f rom 0 to 24; the higher the number^ the greater 



I 



the diameter (just the opposite of ^he gage of Wlr^alls). Standard wood screws 
are available In lengths frpm 1/4 In. to 5 in. and are designated according to the 
shape of the head as flat;- round or oval . Some screw heads have a single slot for 
the screwdriver; others have a recessed cross slot, known as a Phillips head. 
(See Fi^. H-3.) ' . * 

The application of engineering principles to the design of fasteners has brought 
about th^ development of greatly improved scr,ews for many special purposes. One 
'such "fastener is a self-drilling wood sqrew that has a sharp off-center slot cut 
int^ the point part way along the shank. (See Fig. H-4.) The sharp edge of the ^ 
slot cuts threads into the wood as the screw turns; it also provides space for 
some of the wood shavings. 



-0- (|> <!>• 




Ki^^ 11-3. VVuud scvev/s: 

(A) ilal lieud, (D) round head, 
(C) ()v;il head, all sin^ile- ' 
sloUed; fD) flat head, 
PhUllps cross-slotted 




A self-di illini; wood screw 



4> 
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The selection of the right screw for the>job"depend§ on the same considerati-ons as 
the choice of the right nail: the material or materials 'to be 'fastefted, the 
stresses to which 'the construction will be subjected, the environmental cond-lttons 
to which it win b^exposed and the appearance desired for the finished wotrkv-T . 
For ordinary purposes where the wjrk will not be exposed" to ,^roo1s tu re, the Sri 

''til 



(uncoated)" screw is used; when tllf screw is -to be instal led. where ;it will come in ' 
contact/with moisture, a coasted or plated. screw is preferred, ,^TM flat-.1iead s<5reir 
is used in work where the scr^w head is to be 'flush with* the,sjjjrface, or counter'' 
sunk. The round-head screw Js best if there is- dan^ef- of spTltttng ,th^^ wobd.'wHen. ; 
driving a flat-head screw iimo it, or i.f surface a ppiarancfei^is 'not a coh>1d^r'atiphi 
Th'e oval -head screw 1s sometimes chosen for app^rartce and for the';grea|e>i^,^^^^^^ 
of the head. PKi nips-head screws can be;drivfn^|aster ^han ,scj#$. w1 t||Slng1e#?'/ 
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slotted heads and with less 'danger of the screwdriver slipping; for these reasons, 
they are much used In production work. The drive screw, which has long spiral 
ribs and, Is designed to be driven In with a haniner, ''Is used where speed and econoiny 
In fastening are Important factors; It Is most suitable for use v^lth soft woods. 

SHEET-METAL SCREWS ' ■ ^ . ' ^ , , 

Sheet-metal screws are made of hardened steel and are self-tapping; that is, they 
cut or form threads as they are turned into a pilot hole that is molded, punched, 
drilled, or pierced' in the material . They may have flat, round, oval or other 
type heads, with single slots or PhllVips recessed slots. (See Fig. H-5.) Sheet- 
jnetal screws are 1dent1f1ed-by gage number (diameter) frbm 2 to 14 and by length 
from 1/8 in. to 2 in, or more. . : 



MAtHINE SCREWS . : / 

Brass or steel machine screw's are. used for the assembling of metal parts. Machine 
screws, can be driven only jnto,pre-dri lied and threaded holes matching the screw 
gage or into mating nuts. They have slotted or socket heads, which may be round, 
oval, fillister » binding, pan, truss, flat or hexagonal. The screw body Is . 
uniform in diameter ovdr its "full, length, and the screw tip is blunt. A fewjof 
the most common machine-scfew styles a^e shown in Fig. H-6. 




P 



1 

\ 



I) .. 



r " : ; .'"(A) fl.U Ivi-fiitl; (b) round. hvvi^d; . fA) llai Koad; (<$) V^ head; . 

. ■■■ ■' (€) lyvia head;. W) binding -head . . ' : * " (C) (h'iji4 heiid; (D.) l ilUstw ii'ead 



Machine S:crew$ are «|es1.ghated J^y size (die^tfrrmliied by %ie :<Jiameter^^^^^ of 
threads to tfe: 1 ncK/:and length. Dia«ieters less th«h 1/4 In^^^^re desi gnated byj. . ■ • 
gage/^nural?er.s: ran0^^^^ from 0- to 12- and- from 1/4. ij£ to 1 inr-'by frac.tioni o|Ji&n.inch;, 
tWo stahd^ird machine-sTcreW thread ■:Se^^^ are- used th the linited States*-Natic^n:d|^ 
.Coars.e and l^tioniii F1n^:w; (Settab^e 5.)' ' , ■ fi.-'y'/^ ' 



f TABLE 5 



•• National Coars-e and National Fine 
Screw:.Thread3 



Machine screw 


Threads per inch 


Nominal 


DiJimeter 


National coarse 


National fin/- 


size 




(NO 


(NF) / 




0.0600 




80 




0. 0730 


64 


72 


n 


0.0860 


56 


V 64 




•0. 0990 


48 


56. 




0. 1120 


40 


48 


■ lib 


^ 0. 1250 


. 40 


44 


116 


-{ 0. 1380 


32 • . 


40 


tl[\ ■ 


\o. 1640 


32 


36 


Ho 


.0.1900 


24 ■ 


32 


If 12 


0.2160 


/ 24 ■ 
' 20 


23 


1/4" 


Or 2500 


28 


5/16" . 


0.3125 , ' 


18 


24 


3/8" 


. 0.3750 


♦ 16 


24 


7/16" 


; 6. 4375 


14 


20 


1/2" 


0.5000 


. ' 13 


20 


9/16" 


0.5625 ' 


12 


18 


5/8" 


0. 6250 


11 


18 


3/4".. • 


0.750U, I 


10 


16 . 


7/8" 


0. 8750 


9 


14 


1" , 


1.0000 ■ 


8 


14 
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ANCHORING DEVICES ' > / \ 

A wide variety of anchoring devices are u$Wd as fasteners where nails or screws - 
would be inappropriate in terms of hoi dilgji power, permanence, or suitability for 
special fastening needs. Two common Categories of anchoring devices are 1) bolts, 
"nuts„and studs and^^Z) shields, plii^s and eihchofs. , 

\ 

BOLTS, nuts^'and STURS ^ \ *■ \ ' - • ; ' 

Bolts, like screws, havfi. 'threaded bodies. They differ from screws ma|n,ly in head 
styles and rapge of types and si?es. In genijral , bolts are not designed to-be 
turned directly i'rtti) the material, in the manner of seVf- tapping screws, but inust 
be inserted irito a pre-threaded hole or thi^ou# a clearance hoTie and then into a 
ma<;irig nut. The bolt has an external or male pread;* the nut an. Internal or 
female thread. Studs are, similar to bolts 'and-!;^crew$. except that they are threaded' 
from both ends; one end of tfie stud is' S(^rewe?li:;1nto a threaded hole, and the pro- 
jecting end 'is fitted with a nut. ^'^^'^ ... « . 



* Bolts are designated by type, finish, thread size and pitch and length. Bolt-head 
and nut shapes Include hexagonal, square, round; T-shaped and mushroom* The bolt 
head may be chamfered; the top of the head may be plain or slotted, and Its base 
may be squared off or angled. The thread may cover the entire sliank, or there 
may be an unthreaded portion extending to the base of the head. Just below the 

head there may be a neck that 1s square (often cSfnblned with a round head), ribbed, 

«(,*■■ 

finhed, elliptical, oval or keyed. Bolt ends are usi^ally blunt; Bent bolts have . • 
radius bends, square bends, U bends, or eye bends-in place of heads. * ^ 

Three .familiar types of bolts are .Illustrated in Fig. H-7. The carriage bolt has 
an oval, unslotted head and a square neck thalKengages the wood or other mterlal 
and prevents the bolt from turning when the nut Is applied. The machine bolt has 
a square or hexagonal unslotted head, which Is held by a wrench while the nut Is 
being tightened. A lag bolt (lag screw) Is like a heavy w5bd screw except that It 
has an unslotted bolt head and must therefore be Installed with a wrench Instead 
of a screwdriver. It Is often used In connection with an expansion 'shield. 



V Fig. H-7. Some familiar bolts; 



A) carriage bolt; B) machine 
bolt; C) lag bolt or lag screw 




Bolts are made for a wide range of purposes. There are self-locking bolts, tdmper- 
proof bolts of special head |)esign requiring matcWng tools for installation, or 
removal, bolts that Include preassembled washers, and self-seal|ng screws. Nylon 
bolts and nuts are used fon some applications. ^ 

Cotter pins or lock washers .are often used wjp bolts tO prevent the nut from 
working loose. The cotter p1n is thrust thrpugh a hole in the end of the bolt, 
and the two ends of the pin are then separated and bent back. The edges of a split- 
ring lock washer or the multiple edges of a toothed lock washer cut Into the bolt 
head or nut to keep it tight. (See Fig. HfB.) Plain washers nlay be used under 
bolt heads or nuts to provide Increased bearing surface, 
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Spi4T-nrNG LOCK WASHKH 






TOOTH KD LOCK WA^MIL'.R 

F1g. H-8, Devices used for securing nuts 



SHIELDS, PLUGS AND ANCHORS 

When a lag screw, a hanger bolt, or a machine bolt Is to be driven Into a masonry 
wall, an expansion shield of the proper size Is first 1nserte(J Into a hole drilled 
Into the wall. The shield, a malleable-Iron split casting with Internal threads, 
expands when the bolt Is driven in, t)hus exerting pressure against the sides of 
the hole and providing a secure anchor. 



Other devices similar to the expansion shield are lead shiglds, plastic fiber 
expansion plugs, expansion anchors and toggle bolts. The lead shields and the 
expansion plugs are used with wood s^crews. #See Figs. H-9 and H-'IO.) Expansion 
anchors are used primarily to fasten fixtures to plaster walls, composition wall- 

.board and drywall. As the screw is driven into the wall, the expansion anchor 
spreads and loc*;s into place; the screw is then removed, inserted through the 
fixture, and re-driven into the anchor. Toggle bolts are used to fasten woodwork 
or fixtures to hollow walls and ceilings. The expanding section remains folded 
against the bo.lt until it is inserted into the drilled hole; it then pivots or 
spreads and bears against the inner side of the wall ks the screw or nut^ is tight- 

- ened. (See Fig. H-11.) . ; \ 



\ 
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Fig. H-9: 
Lead expansion shield (with la- 



boll) 
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After you have studied the material in the Information section, complete the 
exercises by writing the word that belongs in each space. 

|. Besides the common wire naH, other widely used forms of wire nails ar|, 
» . » and . . 



2. Cut nails are made from flat 



yl Most nails, are still sized by the 



system. 



4. In nail designations, the letter '*d" stands for ^. 

• 0 • 

5. Inmany cases, nails can be used in place of wood screws. 



6. Screws having 

of the screwdriver 



i : heads can be driven faster and with less danger 

slipping than screws having single . heads. 



7. Sheet-metal screws are self 



8. The two standard machine-screw thread serigs used in the United States are 
the and the ' « . . 



9T A" lag bolt is like "a heavy - 

. . . .-: bol t head, , 



except that is' has a(n) 



10. ^Expansion 



provide- a means of anchoring tag bolts, hanger baits,, or 



machine bolts in masonry. 



SELF ASSESSMENT ANSWER SHEET 

1. box, finish, casing, clinch, brads 

2. metal sheets 

>; 

3. old penny 
4... penny 

5. threaded 

6. rounded, flat 

7. tapping 

8. National Coarse, National Fine 

9. wood screw* uns lotted ^ 
10.. shields, 



indivipuaIized learning systeW 
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An assortment of fastenlon devices Is shown on this page. In each ^pace in the 
numbered column below, write the letter of the illustrated item that ^jnatches the 
item named in column i " ^ \ ' 



B 
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1. 
2. 
3. 
4. 
5. 
6. 

7;- 



J 




H 




1 



0> 



V 

I 




finishing nail 
flat-hpad wood screw 
self-drilling wood screw 
. roofing nail 
.Phillips-head screw 
»flat-head sheet-metal 5crevf-Vj\ 
fillister-head machine screw 
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/Listed below each numbered Item are four possible answers or completing phrases. 
/ Decide which of the four Is corr^, or most nearly correct; then write the 
' corresponding letter In the blank space -to the' l^ft of that. item. 

8. Most nails are sized by: 

a. length c. the penny system 

b. the gage system d. head diameter ' 

9. Nails over 6 in. long are generally sized by: 

a. the penny system ^' c. weight in pounds per thousand 

b. length in inches / d. gage number 

It). Which one of the following is not ia wire nail? 4 ^ ' 

a. box nail ^ c. flooring brad 

b. casing nail d. cut nail 

11- : The number of threads per inch is specified when describing which one 

of the fon«ow1ng kinds of screws,? 

a. wood scvew c'. machine screw 

b, drive '5crew d. sheqt-metal screw ^. 

12. - Wood screws are sized by: " 

a. number c. diameter'* ^ 

b. length d. weight per thousand 

13. A fastener that is like a heavy wood screw except that it's installed 

with a wrench Instead of a screwdriver is a(n): ' ^ 

a. . Phillips-head screw c. e^^Tnsion anchor . 

b. stud bolt d. lag bolt , 

» 

14- . Which one of the following need not be specified when ordering machine 
screws: . * 

a. cotter pin. ■ c. expansion plug 

b. expansion sheild d. toggle bolt 

15. A. device used in conjunction with lag bolt for fastening in masonry ' 

is "a(n) : , . . . , ^ 

* a. cotter pin c. expa?ls ion plug 

b. expansion shield ,. d. toggle bolt . • 








Goal: 


Performance Indicators: 


The student will be able to identify 


The student will demonstrate an 


and explain the pr\nciples of leverage, 


understanding of the subject by 


inclined planes, and^ force, as it is 


successfully completing a Self and ' 


applied to liquids and gases. ' - 

/ 

4 ' ' 

• *t 

t / 

' % • ' • 
1 


Post Assessment. 
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V . » 

' . ' 1 
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INDIVIDUALIZED ABARNING SYSTEMS 




This guide has been prepared to be a "bluepr1nt\for the successful completion 
of thls module. Complete the tasks below In the order 1n which they're listed, 
checking off each Item as completed. 



•1. 

2. 
3. 



4. 



Read the Goal and Performance kndlcators* 




Read the I^itpoductlon. 

study the Information section^ Tfiis will provide you with the, 
knowledge necessary to pass the Se]\ and Post Assessments. 

■ # 

Take the Self Assessment. This will show how well you've learned the 
Information. If you have difficulty wltfi the Self Assessment, re-study 
the Information Section, or ask your Instructor for help. ' 



5. 



Complete the Post Assessment dnd turn the answers In to ,|<pur Instrjuctor.' 
It Is recommended you score at least 90% on the Post Assessment before 
going on to the next module. - 
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INDIVIDUALIZED LEARNING SYSTEMS 



Introduction 





In the previous module, we' learned that stored or potential energy must be changed 
to energy of another kind— the energy of motion, heat, or light, for example— 
beforfe It can be used to do work. In this (iwdule, we will learn how energy brings 
about movemefit in solids, liquids and gases. Putting,' mechanical energy to work 
with these substances Is basic to ^very technical occupation. ' 



INDIVIPUAblZED LEARNING SYSTEMS 



Information 





ng 



SIMPLE MACHINES .-• ^ ' 

Without the a^d of ajpachlne, onty a very strong man can 11ft an o^ect we1'gh1 
much In excess 0^*^00 pounds. With the. discovery of two slmp^^nrofchines— the 
lever and the Inclined plane— we learned how to multiply the force we could exert 
In lifting objects. Other simple machines— the 'pulley, the "V/lmel and axle, the 
screw, and the wedge-^are really applications of the principles of the lever and 
the Inclined plane. Complex modern machines— the power shovel ♦ for example— are • 

assemblies of many simple machines. ^ 

■ ' ... . ' - ^ • 

THE LEVER ^ , ^ 

A lever Is a rigid bar that Is free to turn about a fixed point called a fulcrum. 
The Greek scientist Archimedes* (ft7-21 2 B.C.) formulated 'the basic mechanical -', 
principles Involved in the use (Jf levers. Levers employed to multiply force are' 
of two kinds: first class arid second class. 



In a first class lever, the fulcrum is between the load and the applied force; in 
a second-class lever, the load Is between the fulcrum and the applied force. 
(See Fig. G-4.) * 





\ FinST-CLA^S LEVER , SECOND-CLASS LEVER 

^Fig. G-4. Uis'lng levers to multiply force 



f 



r 



In the illustration of a Ti^rst-class lever, if the worker pushes- down wItM farce . 
of 100" pounds, he or she can raise the 300-pound weight. The advantage in force 
pr "mechanical advantage" made possible by the lever Hs thus the ratio of '3 to l. . 1 

•The rtiiBchar^l advantage of 'anjr!l^ver Is found by dividing the length of the el'fprti 
arm (fulcrum to point of applied force)^ by the length pf the resistance arm 
(fulcrum to load point). Thus,,.,the secojid-class lever in the illustration also 
prpvides a mechanical .advantage of 3 to 1. Although the \^1 a tive positions of the 
loa.d and the fulcrum are reversed, the«d1stances from\||p- fulcrum to the point of 

f applied force and from the fulcrum to the load poVt are the same for each lever i 
sjiown— 3 feet and 1, foot , respectively. ■> : : ! ' 



* "1: 



Ti5ki^ 



ICLINED PLANE 



■ 1 



TKe principle of the Inclined plane is illustrated in Fig. G-5,' The mechanicaV * 
advantage of an joined plane 1s found by dividing the length of IJtie plane; byj its 
vertical rJis^j-ninthe example illustrated, the mechanical advantage i? lo" V:'/. 
divided by 4,. or 1 1/2 to 1. In theory, the worker would have to eMrt-d^-^^^i}^ 
of only 80 pounds to move the . 200- pound < 1 oad ; . but \ fact, addl t1 onal :'fori$ .i!^^^;>-^:j^ 
be required to overcome the,consider|ible fr;^ct1on of the mechanical. sysWi^ ' 



■■■ / 




bf.:"- 



Figv G-4;/AAn-1nclfned plane 



• .., ■■•-.^ .'. ■.- ,-f•■■.-■ 
.l•« ^ ', * ' ' •' ■ A''- • ^ 
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FORCE APPLIED TO LIQUIDS' 



Willr be set yfn mbt'ioh-^" 
d, hbwever,*'tHe liqujd mt 



If. a, force is applied to a movable solid body, the body 

Befor«^a force can be transmitted to or through f liquid, hbwever,''tHe liqujd mu^t':' 
be confined in a closed container (or in a system of closed conti|nersfWuch'-i^^ 
theliydraulic braking system/of an, aMtomobi'le) . Tills. -1s because '-the "nKjleciilfes ^^^^ 
a liquid slide bver one another freely; an. unconfin'ed Ttiqi}id is they^fbl^e .lii^relV^'S^ 
displaced 'by an applied force. ' " , • • '. ' % .'-'t' ■ 



■ a 



0* v'f 'fi-' Mf 



PASJCAl^S BRIMCIPLE ' - 



, When ;pressurf 

. Is e)<erted ec^M^lljii at^^^ cpntjainer. This 1s « f' ^ ^ 

s iwpn f 1 ed; ijtatfinient ai|he prljnctpl^^c^f ] utf establ i^hed by^ the French 
phys)dstv .BUIse^ i:t*app]1^s to llejuias 

^n.d gases means .not just 'fprce^^S^^^ of the container. He||^e, 



' ^ ' v-S^ expressed -in i^pqun inch ijpsi). ■ v 

.^-fasc^l^*^*s;^pri'n<;^^^^ s'tectional view -of^.a hydr^ylilt system ? 

- iyfciF) 9 /?6- 6. ' i^e ■;|i^pbui^^^ we4gh;!t, ptrQVided 

^^^^i^^'-'Si'''^''^^^*^ pi'^^he srnaller ;0heF^ The .^stem 

■y^''*f;Vtj';v-:^^ torcfer'¥hydrau1ic jac 




••v'- ^%fei^'^5t^^ wioytoHtiuJ^ti^^^^ qiVlever^v. is" ■ 

f:V' V iP^f^^P^^tJ^^^ •y^iiwsn'^erd ^^iPi^ >vi s^' (JUo()>Aei*y/^ i n 'a : f 1 ui d is buoyed 

4i Sy ^i^i^4;itp;:^^i^Jwie ghf it- jl\iic(|it ;di^p^ .thi 6 f act., whi ch has 

' >V' ;*^y''^^ rprinJUple, is lraportiii,t -for the de^^ and ' 



^v'vy-;j|iy\yj^pG;^ 

i^}j\-0^ • :|^?:^fe*"^?^iP|^^ r:a ^ bl|)iji:-p?Si;jPn% 'to>ti)^$.^;bP ttbm^^ ^ 



>;;.bodifras weli vAs on>float1n| bad1es> Jjoweveri^* The^'^^^ blbp^.-df wood appears;*' ^ 
l^se a)^1*s weight aif,4 'i^sul^ the suii)<eMC)ncrete block, 

^C Jf .Se1ghe<?J unide would app^e^r to have lost bnlx^0art/Q|:jtsrV}eight. ::'lfa.,f-''' 

. o^^ublc-fobt blo#of cortcrNste v^re subntei^d^ l^t wotfl^ displace, a cublx: ? 

\r^t of kterf and sirice a cupc foot of water wetghts 62ft4 pounds, 'th/ concrete 
; 4)1 ock,' would api^ear t6^;weigK:i|2a pounds less under' water than^' on lanjd^;" Ifbhe fjli 

of mercury; Instead of wateV, Its apparent:,we1gKt .loss woCild 
" -' be Greater; In fact, It . Would float. /'. v B" ' . 



: Gases y 1 1 ke^ 1 1 qutds , lhave f3iJi41.ty aftd ta^e qni ^e .shape of the^l r bbn tal n^ . but . 

un\ik^ :l1(^u1d« they At^e^ea^^^ and they expand without limit if jidt 

Wconf1ned,\ih;a- cloi^dlcbnyf^^ physicist Robert Boyle (162X-1§|1) 

: dlsGOv^red how t^ie; Voluntepf g^^^^^ tfte pressure exe&ed.orfi^th^ 

The principle th^tt bears his rtame^-Boyl^S Law— stalef jthai the volume of a do^ > 

■gas 'fs inv^rse^>,^roportfon^^ tov the pressui^^ to whfc|^Mt fi subijScted' lf tfr^ ' v^' 
^ tempemure of;^;the.gas 1s-kept,'^onstaht.' This me?tn^ 'that!^ i f jthe, volSie of a ^Ven S 

5uantity.jof.gai5i Is reduced by one- h^ilf, the pres^iirk^ of ^the^gas wivlf b(^^^ 
; on the (yther |tartd,^it ttie^oT^^^ is doubUfls th#pres|;ure be reclti^ed , 

■■ by 'One half. ... , /• " ••^■'"^'^ ' '/^ 
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- III 




I.each staternent and decfide whether it Is true WfValse. ,WHte T if the 
statement ^s ty-uey w^^ ' > 



1-. 

• * .*'•, 

2. 

ir 

3, 
4. 



6 . 



^ The- ful crura Of a le'ii?fet,1s\ th^.; poiVt upon which the load Is placed. • 



the 'wheelbarrow Is # exaitt^e*^^^ a sec^fichclass iSver, 



A crovfbar can be^USed both a first-ict^k apd^,^ leyeK 



Friction;./nust be taken Into a€cou»3i.|; in^caltifla:tf^ the fbrtfe needed to 

■pushl4ff^0.b|j«::tj.w0,:ari''1nc^ 1: 1 



Jhe^ mechanical Advantage of a lesyer iii f^uhd by d^ len^trr of 

the «f for?1^;j^^^ by the Iftifigth of the resistahfee arm. ;/, ^ 

Presstire tons fo»!^ .()ef^;;^un1t of ^r^^ . 



Hydray;i.ic^Aj3icl(s|t|a|ke,,usei0?^^ -v.;; 

^..fTQat1nt| ;:o water, in amountyequai; to its own weight. 

A tirg^^pufnp 1li^^^ A - 



■r 



ii i t j i ii i II » ,iii f i n Mim' *! I W ill ^^^ u i i 'v k , t il 
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Self Assessment 
Answers 




2. T 



3. T 



4. T 



5.' T 



6, T 



7. F 



8. T 

9. T 
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Post 
Ass€ssn>€rvt 




Listed below each numbered item are four possible answers or completing phrases. 
Decide which of the four Is correct, or most nearly correct; then write the 
corresponding letter in the blank space to the left of that item. 



1. 



2. 



3. 



4. 



Which one of the following is a statement of Boyle's Law? 

a. Pressure applied to a liquid is transmitted equally in "all directions. 

b. Gases are lighter than liqui<ls. - 

c. The volume of a given quantity of gas is inversely proportional to 
the pressure acting upon it. ' • 

d. The volume of a g^iven. quantity of gas increases With pressure. 



A wheelbarrow is an illustration of which class of hever? 



.a. first 
b. second 



third 
fourth 



The mechanical advantage of a lever is calculated by: 

a: adding the length of the resistance arm to the. length of the effort 

♦ 

arm ' • 

b. multiplying the length of the lever by the weight of the load 

c. dividing th6 length of the effort arm by the length of ttie resistance 
arm . . * 

'd. subtracting the weight frjbm the force 

An inclined plane is a: , ^ 

a. simple machine b. pivot 

b. fulcrum " d. lever 



"Pressure" pans: ' \ 

a. total force exerted by a fTu Id/ v ' 

b. force per unit oV area , ' 

c. cubic welgHT*^ 

d. weight per squa>r1nch 

\ ' ® * " • 

An«object\1mmersed in water appears to: 

a. weigh flwre than It does out of water 

b. -weigh the same as it^dqes out of water 

c. weigh less than It does out of water 

d. be weightless , 

A floating object: 

a. displaces water in an amount equal to its own volume 

b. displaces water in an amount equal to its own weight 

c. illustrates Pascal's pi^ciple 

"d. weighs less than it would under water 

The hydraulic jack Is an appji cation of: 

a. Archimedes' principle 

b. WwtoVi's first law of motion 

c. Pascal's" principle Y 

d. Boyle's law 



overwhelming' force 
unit of acceleration 

Archimedes' principle refers to: ' 

a. gas prressures c. falling obj^ects 

b. floating objects * d. motion ' - 



• \ 



A fulcrum is a.(n) - f 

a. lifting machine c. 

b. pivot point of V lever d. 



Instructor 

Post nssessmentfinswers 




1. c 

2. b 

3. c 

4. a 

5. b 
7. c 

7. b 

8. c 

9. b ' 



10. b 
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. FASTENtRS 



A- 




Goal; 



4 



Th(> .ippconticGt-wi 1,1 bv to select, use 

.irid- care f or. airpcopi-i ,rt.(> tiolcfinq arul 
fastening tools for various fastrninc) 
i(l(!vices and will be dl)le tu des.cribe 
>^ the correct uses for common- 'fas tenecs . 



/ 



Y 
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Performance Indicators: 



. 1.- Oescritje the pro|)er selection, use 

and care of plfers^ wr(>nches , clamp?., 
hammers .and screwdrivers. ' ' 

?y Identify common types of "fastfiiers 

,.an(| tfie'i ('"most apprnpn.ite uses. -> 



* 
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2 



For successful completion of ith is mo^biile\ colnplete the stents j'n tV order lifted 
below, checking each off as you complete it ^ ' • 

^- Read the Goa] and Performance Indicators ^on the coJer of this nfodule to. 

determine whet' you will be expected to gain. 'Read th'e IrftOrduction to 
discover this Ijibdule's importance to:you and your trade 
t . ■'■■■-{■"'''• ' 

Study the Informatiin sectid'n of the nwduVe to acquire the knowledge 



necessary to ^nswer 



the exam Questions wfrich fol'low. 



sessment exam, referring to the Information section 
'uctor where help is needed. Jt is recommondi^d yeu . 



Complete the ^e,lf A 
or asking ,your fnst 

score well on this ham before proceeding. 

Complete the P6st Assessment exam, and im yobr ^nswer she^jfes in to/ 
ygur instructor! for grading,. - • . ' 



or 



comirlete. the ^ssignnx-nt page as in^tructe^i. It is roconi.)onded th,U you 
-SQore at least '90^ oJ the >ost^'Assessment or. satisfy your instructor by' 
demonstrating thoroud 



on to the next module 



h and complete knowledge of thp subj;ect\bef^»re going 



r 
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, Vwi.de variety of tools for.holding <ind fastening are 'common to all of the skilled 



trades. Basic Cool^ of these types", such as screwdr-i vers , pliers, wrenches,' vises 
and hanmejj^s, are- so familiar that the. apprentice may 'be tempt«d to bel ieve, th^t * 
he or ^e can learn nothing new aboufthem."' However, the .correct ;5election, use 
and mafntenance of holding and fastening tools calls for some^ special /know! edge 
and skiHs, and the apprentice should, therefore 'study this mpdyi^le-qareful ly to 
ensure complete understanding of the material covered. .This. is especially jmportant 
for the safe use of the- basi'c tools.. Those 'devic/s .used to fasten materials— nails 
screws,- bolts, studs, etc. --will be examined carefully in the next module.' 



4 
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/ INpMDUAi.iZ€D MEARNING SYSTEMS 




SCREWDRIVERS ' ' . 'V ' ' /, , . 

Hancf^ tools, for driving and removing screws include square-stianf . Phijlips, and 
spiral ratchet screwdrivers as well as co/iventjonal screwdrivers. A hand bt^ace 
fitted with a screwdriver bit is often used .for the rapid dr^jvin'q and removing of ' 



screws in Construction work. 



ft. 



CONVENTIONAL. OFFSET AND SQUARE-'SHANK SCREWDRIVERS • ' " : '. ' 

Examples of -screwdrivers of the various . types used in tf^e ski 1 led. trades are shbwa 
in Fig: E-U. * , - - ■ • * 



Conventional screwdrivers, which are [nade in many sizes and typ^s, h^ve flat-tipped- 
\ blades and wood or plastic har|dles. The size of a screwdriver is determined by 
the length of its blade. The tips of conventionaj screwdriyers v^fy in width - 
a-nd in -angle of -bevel; in choosing a conventional" screwdriver for a given job, the 
apprentice should be sure^the tip fits deeply and snugly. into the screw slot and 
tfiat the tin is neither too wide nor too narrow for the screw he*d. Close-quarter ■ 
Vscrewdri vers! and offset screwdnvers are us^fuK f6r work where space is linfited.' ^ 
The hodvy-diity square-shank^ scref/dri ver is lik'e the conventional type except that " 
<i wrqnch can bo used'on its- shank for extra turning, leverage, ^ • ' 

PHILLIPS SCREWDRIVERS AND SPIRAL RATCHET SCREWDRIVERS^ ^ ' 
The Phillips screwdriver is like,§ c^ventional screwdriver except that it has a 
cross-blade tip to fit^ the cross slots of Phillips screws. Four tip sizes <;over * 
. the full, range of PhiVlips screw gages. 



X. The. spiral ratchet screwdriver has a spring-return, double-spiral grooved shaft 
that turns and recesses irvto.the handle when the handle is pushed, A reversible 
ratchet deyUe^ in the ferruU detenilines the direction of rotation of the shaft. 



ERiC 



the ratchet can be locked out to permit the tool to^,be Vs,^d like a ^onventipnal ' 
; scrpwclriv^l". In most makes» the. chuck at the e'nd of the shaft will accept^tips of- 
' v«ri(ius types and sizes, • • ^ . • . - • 




■I. 




V 



iMlii.i.ips scni;wni<ivi:i( 



' CONVKN I'IUNAI. 
SCIM'WDKIVKK - 



} 



■ V 



. S(^()AIU-:-SIIANK SCIUiWUIJlVK'K 



I 



OKI SK. r SCltKWF)f{fVKU 




■If Li 



J, 



s.i'iHAi, iMTf:iiij- 'scin vvinnviK 
Fig, E-17, S^ewdrlvers 




\ USE AND' CARE OF SCREWDRIVERS. -. ' . 

Li^c all tools. ^_sSpM^rivers must be used correctly and nio.intained carefully if 
thrvy <iro to effocVive safe. For exannJ^e, a conventional screwdriver wi 1 1 - • ■ 
_ • be difficult and even , dangerous to us'e ' i f ' i ts tip hasbecoti.e worn or is damaqcd. . . ' 
If the screwdriv(.^r tri^, continual ly ^sl ips out of t'he screw slop, or if.it scars- . ^ 
' the -Screw hedd. it should be reground o'r* filed so that the flat sides of the tip 
i are /iearly parallel/ In faa, it is desirable that the sides be grqwnd slightly 
.concave so> that, fehey will be almost^ perfectly parallel -where the tip engages the' 
. ^ ^ screw slot. The eqd of the ttp sho^uld have no rounded- edges or corners and it must 
' be square with the center line of the^a^e.. (See Fig'. E-18.') • ' \J 
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'•■•r.. IMH. Correct ami iiicorrod 3l.ai)(vs lor .scrowd river l„,s 



When li-sing a screwdriver. -the apprentice should observe the .fol lowing rules:/ 
^ Use awl,, a drill , &r a nail to make the starting holes A)r wood screws ' 
. (Rubbing a little soap or wax on the.threads of a wocjdscrew will make it easier 
' to turn it. ) . ' » • ^ ^ ' . V * \ 



vino/ or removing screws in a smal 1 -piece of t^ork^. hold the work irv a. vise 
I, ntot by hand, " ' ' ' j *' 



- When dri.vii 
or c-lamp 

- To prevent the screwdri'ver from slipping, hold it,so>the tip is" square^ witJ "and 
centered Dq the screw head. 



Wr use a screwdriver as'a ehisel;'.a pryt)ar. or a punch 
N«ver use pliers to tyrn a s( 
use a closG-fi ttinq wrench.;, 



N«ver use plierk to tvrn a square-shank screwdriver. If extra lev'.Vaqo is needed 



- Repair or discard an;^ screwdriver. wi.th a worn or damaged tip. a bent blade or a / 

loose or. cracked "handle. ' • * 

- When working on or' around electrical equipment.- use- screwdrivers with insulated. 
hancHos-'on'ly. ■ . * • . 



PLIERS " . \ ' ■ ' ■ 

Pliers are intendoa foY cutting^'or bending' wire, cuUing and removing cotter pins,, 
and a variety of .oth^.r cutting and grippipg operations. "\hey are 'not -intended for 
use as wrenches fo^ tightening of^ loosening bel ts or .ni/ts^ If -misused In this way. 
they are .li^|cely to slip an^ cause injury to' the user and damage to the wirk. , ' 
Piters' should not be wsed for gripping objects with ^rarden^d surfaces; this dulls' 
their teeth. • ■ . - \ ^ t 

I .. "* . ♦ - ^ , 

' , * • » ^' 

A complete listing o^ .t^e many types of pliers' used in modern i'ndustry -Is beyond 
the scope.of this module, but/^ few. of the more widefy usgd gripping pHers^re ' v • 
shown in Fig. E^l9. The most.comrnonl^ Used type ii; " the combirvation plier; which . 

■ • ■ . ■ - •' V' ■ ■ ■ '. 



has> slip Jotnt that permita the jaw openin<i width to be incy^ased as requirew' for ' 
large objects. « Combination pliers are made in l^^ngths. ranging from 5* to 10 in. , 



COMdlNA TION Ql( ^ 



l-ONC-NO.SI-, IM.IKK 
Fiu,.. K-1 9. JMuT.s 
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WRENCHES ' '. - • / * ■: 

The kinds'(f? wrenches inw.idestuse in, the skived trades aVe those intended for 
tightening and loosening nuts, ,bolts and^scre^. .Coomon wrenches in this category^ 
are the open-end box. socket. Al'len and adjustable types. (See Fig. e:20 ) ■ ^ ^ 
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C. [H)INT • H-I'0[NT 12-l>f)|N'T 
COMMON SCJOKKT OI'KNINOS 





Al.l KN Win.NC^I SI r 



An.JU.STAlU,!-: WRKNCII 
Fit;. E-20/ Wi endios • 



,iTr..ju. 



.OPEN-ENO AND BOX WRENCHES ^ - ' )' 

Open-end wrenches have parallel-sided openings v.t each end. A coMelTe set wilT' • 
.nSilude wrenches o-f 10 or r»re-sizes. A box.wre^ch dl.ffers from an open-end wrJ^nch 
in ehat the openi»,g completely surrounds th'e bolt headw Ut. The openings of a 
goo^box wrench usually have 12 notifies, (points) to ,nike it easier U the_«ser to 
get a new "bite" on the nut in close^quarter tightening. ' 

SOCKET WRENCHES " . ' . V ^ " . ' '> . ■ ' 

Jhe opening of ^ socket wrench, "like that of a bo?( wrench, .completely surrounds the 
•nut. The opening .pay be a*6-. 8-./ or 12-po^-nt type"as shown in the Til ustrat^orr' 
A square opeliing in the 'opposite- end of the socket accepts a converrtiopal ^level ' 
^landlo, a ratcheting ha/idle, or^a, cr^nk-type handle for twrnVng the socket • Socket 
wren^he^ are made in a 'wide.range of sizes . Square drive openings of 1/4 in.. 
3/8 in.,,and 1/2-in. are^comnon.' " ' " • ' 



Aj.LEN WRENCHES " v " . ' " 

An Allen -wrench is'a 1 ight.hexagonal.' steel b>. desi^ned^to fi-t the recessed opening 
.of an Allen screw head. The wrench has a right^ang^e bend near.pne.end for leverage 
Allen wr,enches are made in a, wide range Of .sizes. ' ' / 



> 

ADJUSTABLE WRENCHES 



An adjustable wrench ^i similar to an^open-end wrench except thai it h'as a single 
openingrwith an adjustable jaw. The thumbscrew mechanism for^ adjtisting the jaw ' 
opening, may ipcorporate a lacking, device to ensure that the selected opening will 
not cijange.in sjze during use. .Adjustable' wrencho's are 'made in l.'engths from 4,in 
to 18 in. overall. • ■ . , . ' 

■ * * ■ • " • • • 

CORRECT USE OF WRENCHES * * ^ ^" 

The apprentice should observe the following rules for the correct use of wrenches- 

-Be sure the wrench fits the nut or bolt head. Use of a wrench with an opening' 

of the wrong size will result in cTamage.to both the ^work and the tool and hazai^d 

to the user. ^ * . ' 

Always' puqi rather thaa push' the handle' of a wrench. Ifth"; wrench should slip, 
the chance of Injury" is lessened if the ^renc^, is^eing pulled toward the user! 
When using in adjustable wrench, be surf , the opening fit? th^e nut accurately 
Pull only against the stationary 'Jaw, never against the adjustable Jaw. . • 



VISES AND CLAMPS' . . ■ - . , -V- , . \ <■ 

Workers in tne sifilled. trad|s ofteri f irid •:iit\necessary>to fasten matciri'al^;.,to9ether:w. 
temporarily or; to hold them securely t^r '^ril li.ng, , rawing, ♦ glUing arid btherJ ' ''h. 
machining or'assenibly operations. ; Vises 'atid clAnllJS of \i'aribus kinds;'are employed * 
for these purposes,' ; '■ ' ' ' 



BENCH VISES- ■ ... , j'.rf'- . ':y.. > • '.y . ' 

Bench^,vises are made in'-a wide .range of styles. ' 'rA sm'al J viseCthat can be fastened ■ 
to a behch or sawhorse when it :is needed is a useful addition to the tOpl' ^jpliection 
of a worker in the construction trades. (Sefff.ig. ■E-21>) ' A be'hchvviVe-. pf the'-t^^ 
shown p.an be used far holdir\g ^bjects as large 'as a door , or a sash. • • ' ! 



A bench vise may incoVporate a .'locking sW'ivel bas&oJ:hat'al lows the. us6r to turn ' 
the v^'se on its' vertical axis to the'mos't cofivenient working 'angle.' Some vise's ' - 
used ip. 'the machine trades can tje swiyejed o/h' the,. horizorital a-s well a's«, the yfirtvcal 



- ' •■v^i^- variety a{.||tn|f>:^.^tes^^^^ % ih^/ s|ofl 1 ed: trades 



r'";:^-':i*?^:*f'»^^^^^ p'«i;l<bar5tp»^tars'an*Tii% bars / 

;^..,,-7:v;nHAf«iERs. .;;:.^ ^'v€ , \ > W 



V ,;^rhe^&rn,ner.ma5t^ common ly:u%l- for.yri vi n^.>ai 1 s% the>.Jaw4hw^, •'^(Se^^^lg -^^aa^y'.; ■• • • ^ 
. : na^j;rand^r^Rpi•n3i^1t^I.y beVitraight or ^urvei"":^ ^ 'fe'. 

: ..njore .efficient f8|^ The h.r,wr-)ieaf^ay^^e b^h-fac^ 

^^nvex) ;to ri.ak^^i ^^e^s^^^^ ■td,dH>^^.bail^ %sh without leaving > ^amiiier m^rk . ' ? - 
;^Frfft-fa^hanTniersW^^ the face 'to: redu^ theA..-^^^^' 

;-, .-"^.:^The:d^ En23- is 4:he..han,ner;co.,nonTyi^Used ' ■ 1 atfc^ ahd< ^ 

V A ■ ■ . A^^^^-'-l^ . , U|:.rourTded ace^;j.!np,l esVthi wa 1 1 boaV^d si i qhfe] y;.on the )f ^ na V . ' ^ 

: nailin()-^trqk^;:n^kin^^ thit:; can easi l^^^be filVe&.The wed^^- " 

; : '^^<^:^f<ie can Uuse4;^6r pryir^g-wallbodrd int$i:p1ace an<|":it: a^o hai^ay^iail^ ^ V' . 




• • • V . f- 

=.-. . ...... . 



■ . .4-1 -* V' 





->ER|C 



^-t-^./' . "1-105 , 

**..■..♦'....♦* .« . ^* . ' 




! ' 1* tapered s ideS' . 



■^7^: GORRECT USE-.M 

,rr.he.^ app ren 1 1 c^:;. 



ent-i(:6^.sTnHi]^ obserVe ' th& ^Wx)Wl-n^!'-ruM 'f;^^r the^'cpV^rec^t ancf 'safe --use' o^" '^'^^.^^ 
■ U'^r ^v'-^i'^t!^*''^* qb full '^flrcqM 't^he-hamer^'r''\ V "-^ 

fil'e 6r qri-fld thonroff . ' ' ' . 
.•*\:.N'?yrr ^tril^pvtwfe^^^^ v-^nd never pound'-a^hammer "on a hardonod steel 



'-In /Jnr§h work^ it is usMaiX > set nairheads slightly b'elow the surface. The 
/devite^med for this purpo;je is called a nail se t, /a pCinch- like steel tool having 
a cup-shaped point that fits over the head of the nail.' Nail sets are made in 
several sizes; for a given' job; the ofie used should haVeia point of about th^ same 
size. as the head of the nail. ' 



er|c • ' * V ■ ^^^^ 



"^^^ ^^""^."^ ^® ^^"^^^ ^^"^^ with the sur^ 

Then, with I'ts point held squarely on the nail head» the nail 

'^'?*'S;f r^*%% ^^^PP®^ ^"^^ ^^''^ ^"^""^h to sink the nail at^fiut 1/16 in. below the sur- . 

^^^^ ^"^"^'^ some other suitable filler canj be used to conceal 

."-/tlie^-reCessed nail head >' • 



r 



PINCH BARS r . 

In cases where a claw hammer does not>'prdvide enough leverage for removing a large 

naiKvthe worker can use a pinch bar or, feven heavier work, a prybar or a ripping 

bar. (See Fig, £-.25.) Bars of this type are aKo useful for prying up boards or 
TOld^ings ' * ' 





Fi^. U.sit)|i: a .nai) set 



Fi(^. r-:-2r). nipping: hat- 



0 
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, INDiyipUALIZEB LEARNINjG SYSTEMS ' 




f . 





Rea/1 each, stratemeh't and decide w|iether /t is true Or false. Wrfte a T -if the 
statement is true; write F if the' statement is false. , 



1. 



A square-shank sc/ewdri ve»fr is designed to be used as a prybar or l^Vfer-^ 
as well as a screwdriver.' . » , 



ff a sjr^wdriverfcontinually slips from the sjy?6w slot, it^'s Ifk'ely 
that the tip of the tool does not have the correct shap^. ' 



Tha'size of a screwdriver is determined by its overal 1 length. 
A Phil 1 ips head screw has a single recessed •slt)t. ' ^ 



A screwdriver Should, never be used as a chisel, a prybar, or a punch. 



6. 



A strong parr of pliers may be used to tighten a bolt if a wrench is^not 
dvaildble. , • ' ' . ^ 



7. 
8. 



Allen wrenches dre s|)ecidlly shaped- adjustable wrenches. " 

' , J 0 

When using an adjustable wrench, one should pull only against the 

stationary jaw. - ' ■ 



9. 
10. 



Hammers are sized accordfng to the weight^f- ttieir heads. 

•Hi 

To get the best swing tTKharmiering, the worker should grasp the haitmer 
handle close to ^he * ^' 
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IMPIVIDUALIZED LEa'rn/ng SYSTCiJlS 




You required to complete either the Assignment page or ttje Post ' Assessment 
exam before receiving credit for completing* this module. The assignment conshts 
of successfully completing the following. Please complete the Self Assessment ' 
tiefore doing the assignment or taking^^he Post Assessment. * ' 



Oestribe,' in your instr^uctor' s presence, the p^per selection and use of every 

holding and fastening tool discussed in this module. Your instructor may name" 

them and poi'nt them out, but you must describe what specific purposes they. are • 

used for and how llo use them projierly. , . . - 



A/ 



(NPIVIpUAllZED^ LEARNING ^ySTEMS > 



Poist 

Assessment 




A ftroup of tools for holdii^g,and fastening is^shown on -tThis page.^ In each space 
in the numbered column belovA write the letter of the iljustrated tool th*t matches 
the tool named 'in the column^ ■ ^ - \ ' ' 







r 



G . 




V 




H 



7 
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Phillips screwdriver 
Box wrench 

Square^'Shank screwdriver 



f' ^ ^ Allen wrench' 

\: 1_ Offset sc/ewdrlver 

6. Slip-joint pller' 



' V 



♦ % 



8. 



lb, 



12. 



14. 



15. 



Listed below esch'numbere'd item are four possible «n'swers-or completing phrases 
Oec.de which of the (tour is correct, or most ,ne.rly correct; then^rite thf , 
correspondinc, letter, in-, the.blank space tpHhe left. Qf that item,' • 

^' h^'*'^ bfthe^ foil owing wrenches. Is riiade" to fit into a reiessed' 

hexagonal hble- the bolt head? W ^ recfessea,^ 

• • J- AneVwlL'r^ S- adjustable wrench ^ • / , 

, ^^^^^^^ - . , • i box wrench . ' 

;__Ji Pliers are properly, lised to: . ' ' ' 

• * b:-WcStt^^ ' ^' f"^" square-shank screwdrivers' 

Aj<jna\cotcer pins d. loosen nuts 

^- The siee of a \c,rewdr.ivey- is determined" by the:. 

■ • ^ width V?hP !r"^'^ ^- diameter of thi handle' 

br widyi. of the tip^ d, • length, of tfie -blade 

- wtr^r'jnVs^^.':;[r;?^i^^ ^-^ -^.^^^ ^-^ ^pp^^--t;o.s 

a. square shank ^' ^ c. offset 
^- P^^^^liPs • -Cl. ratchet 

-~ llol^rjTAi^^^^ '''"^ screw slot^ir^st.probabli 

d. ' . blade is bent ' ' • •* 

b. • tip is incorrectly shaped ' . * ' 
^. screy slot is inaccurately machined 
a. blade is lx)o$e • * ; 

~- Tf^wL'hes? IS a'safety prrcautio")! .elaMna^ t^he.usej 

. . • a Always pull rather than push the handJ^ of a wrench 

• b. Always use an adjastable wrench on square .nuts 

c. Never use an ond-U/ronch on stud bolts ' 

d. Never use an Allen wrench without a handle. ' 

, . , Hanmers are sized by the: ' ' 

b' len^^^^orfh^'!;'".^^' weight of the head 

* ^ b. length of the head . d, . widtfi of the claw 

_ The most efficient harnner for pulling nails is the: , 

b' tirTill^'rT^J^, • <^"-ve<l-claw han^ir 

b. straight-claw hammer ^ d. ripping hammer 



